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Diagram above shows components of a 
typical LUBRIVAL system—a manifolded 
group of four Progressive Dualine measur- 
ing valves at top, with lines discharging 
to eight bearings below. Other components 
indicated are variable delivery pump, high 
pressure dual filter, high-low pressure 
switch, reversing valve and oil supply 
lines. Return oil lines and reservoir indi- 
cated are to be supplied by equipment 
builder or user. 

On press shown at left may be seen a 
manifolded group of seven LUBRIVAL 
valves, with other system components in 
a cabinet below. Oil reservoir is located 
inside press base. 


€ The bearings of this 150-ton metal stamping press and others of KEYS TO ADEQUATE LUBRICATION — 


its type are now protected by LUBRIVAL. This new Farval system Wherever you see the familiar Dualine valve 
manifolds, dual lubricant lines and central 
pumping station, you know a machine 

is being properly lubricated. Farval manually 
circulating oil lubrication operated and automatic systems protect 
millions of bearings. 


for circulating oil is being installed on many varied kinds of machine 


tools, presses, automated machines, and other equipment calling for 


Employing the famous Dualine principle, LUBRIVAL delivers oil to 
manifolded measuring valves which feed it under pressure to the 
bearings. Lubricant is force-fed by positive piston displacement. 
Flow can be regulated over a range of 10 ounces to one gallon per 
minute. Valves have individual sight indicators and a pressure- 
sensing mechanism warns of blocked or broken lines in any part of 
the svstem. 

The Farval representative near you will give you all details. Or write 
for Bulletin 70. The Farval Corporation, 3279 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of Tbe Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 





Double Diamond Gears have been 
extensively used zn farm machinery. There 
can only be one reason: their ability to withstand 


the rigors to which farm machinery is exposed. If 
you are looking for Double Diamond quality i) not discuss 


your application with one of our gear engineers? Write. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
^ FAR 


GEAR-MAKERS TO LEADING MANUFACTURERS 





Draw, Form, Pierce, Interlock or Extrude... 
The Special Zinc Coating on 
Armco ZINCGRIP Steel Won't Peel 


Electrical meter boxes made of Armco ZINCGRIP Steel. Economical, unbroken corrosion 


resistance is assured because the special zinc coating takes severe fabrication without peeling. 


Armco continuous hot-dip process produces a tightly- 
adherent zinc coating that flows with the steel base, 
creates cost-cutting possibilities. 


More than 21 years’ successful use of Armco Z1INCGRIP Steel for 
products ranging from buildings to chicken feeders proves that 
special zinc coating won’t flake or peel despite severe working. 
These electrical meter boxes are typical examples. Their fabri- 
ition involves deep drawing, severe forming and extrusion. But 
the tightly adherent coating on ZINCGRIP provides unbroken 
ction against corrosion, assures longer service life for your 

ts 


Opportunities to Cut Costs 


In addition to providing a workable zinc coating, Armco 
! IP offers you opportunities to cut costs. The ability of the 
t 


ting to withstand any kind of fabrication often means elim 


t 
nation 


f entire production operations. For example, many parts 


are made of ZINCGRIP at less cost than the same parts made of 
painted or plated cold-rolled steel. And because Armco ZINCGRIP 
is produced in both sheets and coils you can fabricate it with 
production line equipment 

Get complete information on Armco ZINCGRIP Steel for your 


products. Just fill in and mail the coupon. 


ARMCO STEEL CORPORATION 


2227 Curtis Street, Middletown, Ohio 

Send me information on Armco ZiNCGRIP Steel 
We manufacture 

Name 

Company 


Street 


ARMCO STEEL CORPORATION 


2227 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. « THE ARMCO INTERNATIONAL CORPORATION 


Product Engineering October 





Product Engineering 


THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 


October 28, 1957 Vol. 28, No. 17 


Transistors vs Tubes— 52... 
Mong with specific performance characteri 
limitations—are given for transistors, fast-g1 
tube 


Hot-dipped Aluminum Coatings— 57 .. . Herbert Kee, Assistant Editor 


Aluminizing is recommended where corrosion contaminates prodi 
ons catalysts, causes troublesome precipitates. Here is an incr 


popular method 


Higher Pressures for Mobile Hydraulics— 60...\W. R. Master, Dynex, In 


The 30( to-6000-psi circuit ffer a low 


Design Features in New Products— 62... 


Castings, weldments form press frame; shaft end-play 


parts in food blender; 500-ton ladle crane; developmen 
turret-mounted drive for industrial tractor 


Ni Alloys Control Thermal Expansion— 68 ...F. M. Wise, International Nickel Co 
They are an answer when swings in temperatur 


blies Article tells 4 


ritical dimensions in assem 


Water Lubricated Ball Bearings— 72...P. R. Eklund, Westinghouse Electric Cor 


Roundup of problems likely to be met, and methods 


How to Design Involute Splines— 75...Darle W. Dudley, General Electric Co 
Involute form is now standard for both fixed and flexible couplings 
or double systems. Here are charts and tables for selecting size, face \ 
tooth form, number of teeth, pressure angle, ind tooth height 


Electroplated Alloys— 81...R. T. Gore, and R. M. MacIntosh 
[hey offer coating properties that single-metal deposits cannot match—a 
guide to useful applications for all types 
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Aligning Sheets and Plates— 94.. .F. Strasser 


A quick look at 16 ways to use one screw for the purpose 


Which Rivet to Use— 97... .Henry Peterson, Judson L. Thompson Mfg. Co 


First of two reference sheets covering the where, why, what 
various types 
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Produces automotive parts automatically 
-e with TIMKEN bearings, 
the precision is automatic, too 


RUEGER-BARNES engineers 
designed this 5-station milling 
and boring machine to produce auto- 
motive differential cases semi-auto- 
matically. To be sure its precision 
was automatic, too, they mounted the 
5 spindles on 10 Timken® tapered 
roller bearings. Timken bearings 
take the work loads, keep the spin- 
dles rigid through hour after hour, 
shift after shift of high-speed opera- 
tion. And they do it with a minimum 
of attention and maintenance. 
Timken bearings maintain spindle 
rigidity because their tapered design 


lets them take both radial and thrust 
loads in any combination. And full 
line contact of rollers and races in 
Timken bearings gives them extra 
load-carrying capacity. 

Timken bearings are designed by 
geometrical law to have true rolling 
motion and precision manufactured 
to live up to their design. Manufac- 
tured with an incredibly smooth sur- 
face finish, Timken bearings virtually 
eliminate friction, help keep machines 
on the go with less maintenance. 

Since Timken bearings are engi- 
neered for the job, precision manu- 


factured and made of special analysis 
Timken fine alloy steels, they nor- 
mally last the life of the machine. In 
machine tools as in all machinery, 
wherever wheels and shafts turn, 
Timken bearings are your No. 1 
value. When you build or buy ma- 
chines, specify Timken bearings. Look 
for the trade-mark “Timken” on every 
bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: "ITIMROSCO'. 


This symbol on a product means 
its bearings are the best. 


I 


KRUEGER - BARNES COMPANY uses 
Timken precision bearings to 
maintain spindle rigidity in 
5-station automatic boring and 
facing machine. 


TAPERED ROLLER BEARINGS. ROLL THE LOAD 
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tooth contact of a 


lrive shaft. The cou 


and permits "in the field" maintenance. 


simplif es the manufacture and assembly of this shaft 


CURVIC" COUPLINGS —what they are 


and how they can help improve your product 


urvic Couplings are precise face splines smaller, thinner and lighter than many 


drive, center and align parts with a other types of toothed connections. 
legree of accuracy. 


Three principal types 
They can improve your product by 


T! rr nt C '( is use 
giving improved design, simplify main l. The permanent Curvic oupling is used 


tenance through the use of interchange for driving and aligning. It is for such 


ible p iris ind lower produc tion costs by uses as building up SRA urately balanced, 


eliminating the need for large complex precision rotors for jet aircraft engines. 
i Curvic Couplings can hold mating parts 


part i E 
: 0.0005” alr 
Because Curvic ¢ oupling teeth curve within »” total runout 
2] 


lengthwise—either concave or convex— l'he semi-universal Curvic Coupling al- 
ontact between the joining teeth is con lows misalignment of shafts (2° maxi 
mum) together with axial freedom. Local 
ized tooth bearing prevents load concen- 


tration on ends of teeth. 


L led The load ( irried is equally dis- 
tributed on all teeth as tooth-to-tooth 
pacing is held to extremely close limits. 


Vherefore, Curvic Couplings can be made 3. Shift and overload Curvic Clutches main- 


GLEASON WORKS 


n Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


tain proper tooth contact while the clutch 
engages and disengages. Shift clutches are 
used in washing machine wringer drives, 
motor trucks, outboard motors, aircraft 
—wherever a positive toothed clutch is 
needed. 

Overload clutches are used where the 
amount of torque to be transmitted must 
be regulated, as in power screwdrivers. 

The Gleason Engineering Department 
will be glad to consult with you regarding 
Curvie Couplings for your product. Write 
for our booklet. 


The drawing above shows the method of produc- 
ing both sides of Curvic Coupling teeth with the 
same surface of the cutter or grinding wheel, so 
that both sides have the same curvature. Curving 
the teeth lengthwise in this manner assures con- 
trol of contact between joining t« eth. 





Interesting to Note .... (continued) 
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grown at Boeing Airplane Co. 
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ENT FREQUENCY 


PERC 


Ultimate tensile strength in thousands p.s.i. 


The above chart shows the range of ultimate tensile strength over a period of one year's 


production. Average value obtained is approximately 150,000 p. s. i. 


"e. t. d" Process Applied to FATIGUE-PROOF 
Steel Bars Gives Added Strength, 
Greater Uniformity, Better Machinability 


Guaranteed 140,000 p.s.i. minimum tensile...no heat treating necessary 


Six important physical and mechanical 
properties, (1) a high strength level, (2) 
exceptional uniformity, (3) improved ma- 
chinabilitv, (1) wear resistance, (5) resis- 
tance to fatigue, and (6) dimensional sta- 
bilitv, are desirable features of La Salle 

FATIGUE-PROOF ' steel bars, produced 
bv the new "e.t.d." (Elevated Tempera- 


ture Drawing) process. 


Strength... "FATIGUE-PROOF" is a 
carbon steel bar which replaces both hot- 
rolled or cold-finished carbon and alloy 
heat-treatable steel bars. Production fig- 
ures show hardnesses between Rc 30 and 
Re 36 (with a minimum hardness guaran- 
tee of Re 30). The guaranteed minimum 
tensile strength is 140,000 p.s.i. with a 
150,000 p.s.i. average. 
FATIGUE-PROOF" is better than a 
heat treated bar because it is not quench- 
ed and tempered and so the problems 
frequently associated with quenching and 
tempering such as (1) quench cracks, (2) 
non-uniformity ot section, (3) soft centers, 
and (4) heat treat distortion are eliminat- 
ed. Costly secondary operations such as 
grinding, cleaning, and straightening are 
not necessary. Rejects are minimized. 


Exceptional uniformity... “FATIGUE. 
PROOF" is remarkably uniform from bar 
to bar, end to end, size to size, and lot to 
lot. Design and production engineers can 
depend upon it being the same from day 
to dav and job to job. 


Individual processing of each bar plus 
the inherent good qualities and character- 
istics of the "e.t.d." process account for 
the excellent uniformity. Microstructures 
are uniformly pearlitic. 


Improved machinability... FATIGUE. 
PROOF", made by "e.t.d.", machines 
50% to 100% faster than heat treated 
alloys, and 25% faster than annealed 
alloy steels. It machines with a very 
fine finish, and gives excellent tool life. 
These characteristics make it an ideal steel 
for production parts. 


Wearability . . . Field applications 
such as gears, pinions, pins, and screws 
prove that "FATIGUE. OOF" has good 
wear resistance. [t resists galling and 
seizure, partly due to its hardness . . . and 
probably due to the anti-weld characteris- 
tics of its chemistry. Further, "FATIGUE. 
PROOF's" pearlitic structure appears to 
resist sliding wear better than a quenched 
and tempered structure of equal hardness. 


Resistance to fatigue . . . The chief 
reason for the failure of highly stressed 
parts is fatigue. While part shape, un- 
favorable residual stresses, tool marks, 
gouges in highly stressed areas, and many 
other factors contribute to fatigue failure, 
most materials have also an inherent 
quality . endurance limit that is an 
indication of ability to resist fatigue. 
"FATIGUE-PROOF"' has this inherent 


Ze Salle STEEL CO. 


Product Engineering 


quality to resist fatigue. Laboratory tests 
prove that fatigue properties are at least 
comparable to those of expensive heat 
treated steels of the same strength level. 
Numerous field tests, under severe operat- 
ing conditions, have proved this to the 
satisfaction of many manufacturers. 


Dimensional stability... FATIGUE. 
PROOF" maintains a high degree of 
dimensional stability in machining be- 
cause of its low order of residual stresses. 


Details of the e.t.d.” process... 
Elevated Temperature Drawing involves 
(1) the selection of bar chemistry, (2) the 
amount of reduction in cross-sectional 
area of the bar as it is drawn through a 
special die, and (3) a preselected elevated 
drawing temperature which will result in 
the desired final properties. 

Although the "e.t.d." process was first 
announced early in 1957, it has been used 
in the production of "FATIGUE-PROOF" 
steel bars since September 1955. Four 
U.S. Patents (Nos. 2,767,835, -6, -7, and 
-8) were granted October 23, 1956, cover- 
ing the “e.t.d.” process — an exclusive 
development of La Salle Steel Company. 


How manuíacturers can 
obtain sample Fatigue-Proof 
steel bars for testing 


LaSalle Steel Company has announced 
that samples of "FATIGUE-PROOF" steel 
bars, made by the “‘e.t.d.”’ (Elevated Tem- 
perature Drawing) process, are available 
for test purposes on a no charge basis to 
manufacturers where it appears that 
"FATIGUE-PROOF" can help improve 
products and reduce production costs. 

Applications for a sample bar are in 
vited from manufacturers making parts 
from either hot-rolled or cold.finished 
carbon or alloy steel bars which require 
high tensile strength. 

Interested manufacturers mav write for 
a test sample by sending a blueprint or 
application details direct to LaSalle Steel 
Company, Advertising Department, P. O. 
Box 6800-A, Chicago 80, Ill. 

"FATIGUE-PROOF" is also available 
from your steel distributor . . . write for 
his name. 


Brochure tells story 
of Fatigue-Proof 


steel bars 

"A New Material" is the 

title of a 24-page booklet 

which gives detailed infor- 

mation covering La Salle 
"FATIGUE-PROOF" steel 

bars made by the Elevated Temperature 
Drawing process. 

The booklet presents the results of 
more than one year's tests of production 
samples and reports on eight application 
case studies. Copies available on request. 


TM —Trademarks of La Salle Steel Company 


1430 150th STREET 
HAMMOND, INDIANA 
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Developments 


To Watch 


ACTIVATED ATOMS AND SEMICONDUCTORS ... 


. go to work in a new “all-solid-state” photoelectric system being develo] 
Westinghouse engineers. ‘They say it “combines much of the versatility of photo 


electric control with the reliability of solid state components,” and should 
come a weak link—the light source—in the development of solid-state photoclecti 
limit switches, hot-metal detectors, and other kinds of position indicator 
As Paul Weisman and S. L. Ruby ot Westinghouse demonstrated at an MEI 
meeting last week, the isotope source (strontium 90) furnishes a beam of high 
energy radiation that activates a cadmium sulfide photocell [he amount of 
ionization determines the change in resistance, and a transistor serves as amplifier 
It should be possible to produce the unit at moderate cost. ‘The cadmium cel 


costs about $3.50, and onlv 50¢ worth cf strontium 90 is needed 


AN AUTOPILOT FOR AUTOS... 


will be offered by Chrysler on 1958 models. It will link accelerator and 





speedometer to let the driver cruise at a preselected speed. ‘The unit has a flyball 
governor, connected by a cable to the speed selector. To put the unit in operation 
the driver presses a button recessed in the speed-selector knob which couples accel 


erator and governor linkages. A small, reversible electric motor supplies the 


A NEW ROUTE TO NICKEL-ALUMINUM ALLOY PARTS... 


. is being explored in Germany lIhese allovs are known to have excellent 
resistance to heat and corrosion, but thev are extremely difficult to melt and cast 
Now, metallurgists at Siemens-Planiawerke AG, Meitingen, have develo 
alloy powder that compacts at relatively low pressure, and can be sin 
hydrogen at 2100 F. 

lo produce the powder, a nickel-aluminum amalgam is formed under pres 
at elevated temperature (about 930 | Then, the alloy is precipitated—in a 
mercury suspension—and filtered. Densities of 95 to 99% are obtained, and an 
oxidation treatment can raise breaking strength as high as 40,000 psi at 930 | 
Some of the alloys—80% Ni-20% Al, for instance—are said to show good stren 


2c 
and corrosion resistance in air up to 2350 F. 



















BAG-FILLING MACHINE... 


developed by Greif-Werk Ernst Mahl 
kuch of West Germany, and introduced 
at the Hannover Fair (see also Oct. 21, 
p. 10), has a number of interesting fea 
tures. Lifting mechanism is connected 
to bag clamp so one lever can simulta 
neously actuate bag-gripper and _ set 
weigher in motion. Filling speed can be 
regulated during operation (400 to 1000 
bags an hour), and a limit switch actuates 
the take-off station. Like so many of 
the other new machines introduced at 
the Fair, it’s produced in mobile as well 
as stationary models. 


—A. R. G. 


BABY-FEEDING WARE WITHSTANDS 
FREQUENT BOILING—AND BABY 


Clever design and practical purpose are combined in the attrac- 
tive baby-feeding ware and educational toys molded by North 
Star Industries of CvMAC* 400 polymethylstyrene molding 
compound. Thanks to CvMac, all pieces are boilable —can 
be sterilized as often as ne&éessary without distortion, crack- 
ing or discoloration. CvMAc upgrades products, provides bet- 
ter quality at competitive cost. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


40A Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Charlotte Cincinnati 


New York 


Offices in: Boston 


Los Angeles 


Chicago - 


Oakland Philadelphia St. Louis 


* Cleveland - Dallas - 


NEW LOW-COST ELECTRICAL 
OUTLET SYSTEM 


Made from ivory-colored BEETLE" urea molding compound, 
these interlocking foot-long units provide low-cost, easily 
installed electrical outlets wherever they’re needed. BEETLE’s 
strength and excellent insulating properties guarantee safe, 
dependable service. Its hard smooth surface resists scratching 
and discoloration. Made by Cable Electric Products Inc., 
Providence, R. I., this new Snapit Inter-Link system is fully 
approved by Underwriters Laboratories Inc., a sure indica- 
tion of its quality and safety. 


PLASTIC DESK TOPS HERE TO STAY 


*Not a single delamination caused by a faulty glue line" is 
the proud record of Desk Tops Inc., major supplier of school 
desk tops east of the Mississippi. Urac 185 urea resin 
adhesive is used to bond hardwood plywood cores to rich 
CyMEL® melamine resin plastic surfaces. These resins are 
exceptionally strong and are fully resistant to moisture, heat 
and chemicals. Desk Tops Inc. guarantees tops against glue 
failure...will use no adhesive other than Urac 185. 


and Resins 


Division 


Detroit 


Seattle MATER! 
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How LINK-BELT silent chain comes 
industry's stiffest tests 


No other drive 


chain drive 


4 Link-Belt silent 
on newspaper en 


speeds of 4000 to 5000 feet 


presses o 


LARGE OR SMALL HP. Two 24-in. strands 


of Link-Belt silent chain on turbines pow- 
ering 850-kw generators comprise one of 


the largest chain drives ever built. Silent 
chain provides high efficiency (over 98% ) 


fects of heat, humidity and cold are mir 
on large or fractional hp drives 


mized with Link-Belt silent chain drive 


ARGE RATIOS. Link-Belt silent chain oper- 
ates efficiently at ratios as high as 10-to-1, 
with resulting space economies. 


LIN ACE. A complete drive as small as 
your thumb—Link-Belt *;e-in. silent chain 


is ideal for limited-space applications 
Get in touch with your nearest Link-Belt office 


a | 


^ ^" 
V7. 5 
; : > 1 
hy D 
&: L. > a LINK-BELT COMPANY: Executive Offices, Pruden 

AS p 

è 5 
e ó 


Link-Belt silent chain has given 
more than 30 years of uninterrupted serv- 
ice on ventilating systems 


for 88-page Data Book No. 2425 


tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry 
ing Factory Branch Stores and Distributors 


All Principal Cities. Export Office, New York 


— Canada, Scarboro ( Toronto 13); Australia Mar 
SILVERSTREAK SILENT CHAIN DRIVES rickville, N.S.W 


South Africa, Springs. Repre 
sentatives Throughout the World A 


n 
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Cost-wise design calls for 


SPEED REDUCERS 


LASTING POWER ECONOMY, long wear, eosy maintenance 
and quiet operation make Boston Gear Speed Reducers the proc- 
ticol choice for drives in materials handling equipment. A 100 
Series Model T Reductor is used in the conveyor drive illustrated, 
where production of 4,000,000 lamp bases per day requires con- 
tinvous, trouble-free operation. 


INCREASED COOLING EFFICIENCY of the finned housings of 
Boston Gear Speed Reducers dissipates heat rapidly. This permits 
compact design and higher torque capacity, of special advantage 
in machine tool drives like the 100 Series Model M Ratiomotọr 
illustrated, and where space is limited, or where high areo tem- 
peratures prevail.. 


COST OF SPECIAL MACHINES IS MUCH LESS when designed 
around Boston Gear standardized stock components. A 100 Series 
Model VMW Ratiomotor drives this automatic stripping ond solder- 
ing machine for fuse plug lead wires. Assembly also includes 
standard stock Boston spur gears, rack, pillow blocks, pulleys, 
sheaves, and bushings. 


STANDARDIZED VARIABLE SPEED DRIVES, assembled from 
Boston Gear stock parts, simplify the design job, and save the 
time required to procure special equipment. The illustration shows 
a Boston Geor Variable Speed assembly with a Type TW Reductor, 
used with Boston stock sprockets and chain to drive conveyor belt 
of a heat-treating furnace. 


Since Boston Gear standardized Speed Reducers take top-rating in any comparison — why 


pay more, why wait for “specials”? Your nearby Boston Gear Distributor can deliver 
any model you need, from stock. His factory-trained specialist will furnish any infor- 


mation you need to simplify drive design and assure lasting economy. Be cost-wise . 


STANDARDIZE and SAVE. Boston Gear Works, 71 Hayward St., Quincy 71, Mass. 
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The standard end-mounted motor on all 100 Series 
RATIOMOTORS is easily detachable — can be 
changed quickly and easily. The gear assembly remains 
undisturbed, so no realignment is required. 

The detachable motor design also makes any 100 
Series RATIOMOTOR readily adaptable to chang- 
ing conditions of operation. You can easily replace 


DETACHABLE MOTOR DESIGN OF 


permits motor change in minutes 


continued operation with spare. 


the original motor with other types . . 
closed, explosion-proof, etc. 

With today's production demands, you need the 
most dependable protection against downtime losses. 
Design around Boston Gear RATIOMOTORS and 
make this easy maintenance feature a money-saving 
advantage of your assemblies. 


. totally-en- 


NOW — BOSTON VARIABLE SPEED DRIVES — FROM STOCK 


For use with 2 and % HP motors to provide constant 
torque, infinitely variable, 3 to 1 speeds — in any 
range between 1750 RPM and .5 RPM. Assembiy of 
STANDARD STOCK parts includes adjustable Motor 
Base, self-contained, spring-tension Motor Pulley, 
flat driven Pulley, and heavy duty Belt. 


BOSTON VARIABLE SPEED REDUCTOR DRIVES 
consist of above parts with addition of a 100 Series 
REDUCTOR — Type V, TW, V, or VW. 


CALL 
YOUR 


DISTRIBUTOR 


REDUCTORS 


RATIOMOTORS 
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Ratios 1:1 to 3600:1 


B 


Output RPM .49 to 175 


el 
For nearest Distributor | | 
LOOK UNDER “GEARS 


||'Yellow Pages’ | 
| " ite See Catalog No. 56 
C iy for complete 
specifications and 


selection data. 


.004 te 50 HP 


AE 


FLANGED | FLANGED REDUCTORS - 


Gear assemblies 

of Ratiomotors, 

sold without motors, 
You buy and attach 
your choice of motor, 






































Can a man 
be an expert 
in everything: 


I'S SAD BUT TRUE that the product design engi- 
I neer of today has to be a many-faceted expert. 
He has to be an engineer and a materials expert 
and a production expert. He has to be well up on 
purchasing fundamentals, plus the elements of 
cost accounting. 

'There is one design responsibility from which 
we can give you some relief, though. That is the 
selection of springs. Spring design is a field unto 
itself, and, although we'll be glad to give you 
mountains of interesting information on the sub- 
ject, why concern yourself with it? We'll do the 
work for you. 

AS&W spring engineers will gladly work with 
you to select the right combination of spring 
characteristics that will do the job well. Most im- 
portant: they may be able to suggest a slight 
design change that will drastically lower the cost 


i -3s EE of the spring. 
i Emus Just call your nearest AS&W representative. 
E AMERICAN STEEL & WIRE DIVISION 


UNITED STATES STEEL 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 








* PACIFIC COAST DISTRIBUTORS 
r uae a TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., 
; , " SOUTHERN DISTRIBUTORS 
$ Eu. UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
' b 3 s . 
RS. . 
» d " * " 
.* * 
e M EM 
* a 


QUALITY SPRINGS 


UNITED STATES STEEL 


''| proved it to myself... and you can, too... 


"BRUNING DRAFTERS 
DRAFTING JOBS BY 20 


BRUNING DRAFTERS ADD MANPOWER TO THE 
ROOM — NOW WHEN YOU NEED IT MOST! 


DRAFTSMEN! Prove it to yourself as have hundreds of skeptics who once frowned on 
using anything but conventional drafting tools like the T-square, triangle, and protrac- 
tor. Bruning drafters actually speed drafting up to 40% on most jobs, up to 50% on 
some structural drawings . . . make your work far easier. 


DEPARTMENT HEADS! The boom in production means pressure for more and more 
engineering drawings. With drafting space at a premium and experienced draftsmen 
hard to get, you couldn't find a faster or better way to add “manpower” than by boost- 
ing the output of your present draftsnien with modern, efficient Bruning drafters. 


BRUNING DRAFTERS SPEED DRAFTING because they combine T-square, straightedge, 
triangle, protractor, and scales in one precision instrument. You eliminate the time and 
effort previously diverted to lifting, sliding, replacing, and reaching for these separate 
tools. Easily and quickly, you rotate, turn, and lift your Bruning drafter—all with the 
left hand. With fast fingertip control, you set and lock scales to any base line or angle. 
You accomplish everything that you can do with the conventional five basic instruments— 
only you do it much faster and much more accurately! 


WHY BRUNING DRAFTERS ARE EASY 
TO OPERATE! 


Bruning design permits complete 360 degree rotation 
about both the head and mast, making all parts of the 
board easily accessible—scales remain parallel to original 
angle setting. Patented Equipoise mechanism counteracts 
gravity on slopes up to 15^, literally “floats” your drafter 
into place without sag or *kickback." Exclusive Scalock Automatic indexing stops at 15° in- 


: : WU tervals are engaged and released b 
device makes it easy to change scales, holds scales rigid just a press of fhe button on i 


while in use ing’s unique Touch Control. 


WHY BRUNING DRAFTERS ARE TOPS IN 
PRECISION AND DURABILITY! 


Protractors have engine-divided graduations and double 
verniers reading to an accuracy of 5 minutes on most 
Standard models, to one minute on Civil Engineer models. 
A mathematically precise system of pulleys, machined to 
a tolerance of 0.0002”, assures that drawing edges re- Protractor and vernier graduations 

: . d a are set flush In the same plane to 
main absolutely parallel to their original angle setting. eliminate parallax error. Easy-to-read 
` a ; a . graduations are engine divided for 
Sturdy construction of the finest materials insures lasting accuracy. 


accuracy and trouble-free operation. 


DRAFTING 


Ms 
Ar 
= 


A ball-type joint between arms lets 
you lift your drafter over objects 
without unbalancing the machine or 
disturbing alignment of scales. 


Class #1 ae perma- 
nently lubricated ball bearings and 
frictionless needle bearings assure 
accuracy, effortless operation, and 
long life, 
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SPEED 
TO 40%!” 


BRUNING 


Q Standard protractor models—for mechanical, architectural, and 


DRAFTING MACHINES structural draftsmen—are equipped with automatic indexing stops 


at 15° intervals. Civil Engineer protractor models—for civil, munic- 

ipal, and utility engineers—have an azimuth scale, magnifier, and 

f e micrometer adjusting wheel. Arm lengths available to cover board 

— —— P areas from 36"x60" to 48"x96". Wide variety of scales. No extra 
inclined boards. charge for left handed models. 


Exclusive Equipoise gravity 


BRUNING TRACK DRAFTERS bring new space-saving efficiency and ac- BRUNING COUNTERBALANCED DRAFTERS BRUNING DETAIL DRAFTERS are a lighter, 
curacy to firms that need extra-large drawings. Both single-arm and provide unusual speed, and accuracy in more compact, and less expensive vari- 
double-arm models offer automatic indexing, double verniers, and fast vertical drafting. Available with Stand- ation of larger Bruning machines. Ideal 
scale changes. Models are available to provide vertical coverage up to ard or Civil Engineer head and same arm for smaller drawings and use in shops, 
84", unlimited horizontal coverage lengths as Equipoise drafters. schools, and in the field. 


Charles Bruning Company, Inc., Dept. 104-O 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free, 20-page booklet on Brun- 
ing drafting machines. 
America’s Leading Supplier of Engineering 
and Drafting Equipment 
Offices in 38 Cities of the U.S. and Canada 


CHARLES BRUNING COMPANY, INC., Address 
4700 MONTROSE AVENUE, CHICAGO 41, ILLINOIS liens: 


Name /— ' — naas 


Company 
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Vibration won't loosen FLEXLOC self-locking nuts 


replacement, frequent adjustments, even rough screw 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 
designers specify rugged, reliable, precision-built 


FLEXLOC self-locking nuts. 


HERE'S WHY: 


FrLExLOC locknuts are strong 
exceed accepted standards. They are uniform: care- 


tensile strengths far 


fully manufactured to assure accurate, lasting locking 
action. And thev are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet 


threads will not affect their locking life. 


Standard FLExLoc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL CO., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLO € Locknut Division 
® 


JENKINTOWN PENNSYLVANIA 


Produ t | Weil 





WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


AREA 'A' 
| UNIT LOADS 


ACROSS 
ROLLER 


UNIT LOAD 
UNIT LOAD 


m ROLLER 
LENGTH Comum 


TOTAL RADIUS 
CROWN 


EFFECTIVE 
CROWN 


AREA OF 
ENGAGEMENT, 


HYLOAD ROLLER UNDER MODERATE LOAD HYLOAD ROLLER UNDER MODERATE LOAD 
NO MISALIGNMENT AND MISALIGNMENT 2 


HY-LOAD ROLLER CROWNING MINIMIZES EFFECTS 
OF MISALIGNMENT —LENGTHENS BEARING LIFE 


The unit load on any roller is distributed axially in a uniform manner e 
at the ends where crowning has been provided. Figure 1 shows ! 
load drops off to zero at the ends of the area of contact. The summa 
quality of the rollers themselves vitally affect loads represented by area "A" is the total roller load. This same | 

: p E conditions of misalignment (Figure 2) must result in an area" B" equa 
the performance of the entire bearing. "A". but the maximum unit load is considerably greater and the n 
bearing will therefore have a shorter life. However, if the same total 
applied to an uncrowned roller in a misaligned bearing, as shown in red, a m 
roller's full area of contact must be higher maximum unit load (area C") results, and would reduce the lif 

bearing. This demonstrates why HYATT Hy-Load Series Bearings 


carefully controlled. End-loading and crowning run smoother and longer even under conditions 


In any roller bearing. the design and 
The distribution of the load across the 


conditions of misalignment can seriously 
reduce the life of a roller bearing. 
How HYATT minimizes these effects 


is detailed at the right. 


You will find full selection and application 
data in HYATT Catalog 150, or call your 
nearest HYATT Sales Engineer. Hyatt 
Bearings Division, General Motors 


Corporation, Harrison, N.J.. Pittsburgh. 
I 
SEPARABLE 


Detroit, Chicago and Oakland. California 
OUTER RACE 


SEPARA?LE INNER RACE 


THE RECOGNIZED UZZ IN CYLINDRICAL BEARINGS 


Hiy-ROLL BEARINGS 
FOR MODERN INDUSTRY 
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NATIONAL 


TRADE MARK 


NAP -LOCK 


As illustrated below, National Acme SNAP-LOCK Limit Switches 
employ a basically simple yet positive snap-action locking mech- 
anism— with extremely few moving parts. Thus wear is reduced 
to a minimum and dependable trouble-free service, far beyond 


normal limits, is assured. 


The double-throw contact lever, connected directly by shaft 
with the latch bar, carries self-wiping coin silver contact points 
to assure quick action make or break— reducing wear ever further. 


Electrical and mechanical sides are separated by a wall within a sturdy 
die-cast housing which is fully insulated and is dust and oil-tight. 


tHE ORIGINAL 


SNAP-ACTION 
LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in single- 
pole and double-pole series, in four types: 
Standard, Short Travel, Neutral Position and 
Push Lever. With the exception of the Push Lever 
Switch, all are adaptable to special enclosures 
for hazardous location service and may be used 


with various styles of operating levers. For 
AC or DC service. 


and now... 


a new design concept for CONTROL STATION SWITCHES 
the heavy-duty... oil, water, dust tight GOLD-N-RING 


MECHANICAL SIDE 


made by machine tool builders to machine tool specifications 
DY ¢ F 


Heavy duty silver-alloy contact points provide max- 
imum electrical capacity, long life. 

Heavy duty terminal screws have ?$" thread contact 
to prevent stripping during installation and perma- 
nently secure wires for continuous, trouble-free ser- 
vice. 

Single or double-pole contact block assemblies —can 
be used interchangeably with several types of GOLD- 


ELECTRICAL MANUFACTURING 


N-RING push button and selector operator heads. 
Rated for 600 volts—AC or DC. Meets all Joint In- 
dustry Committee and National Machine Tool Builder's 
Association requirements. 

Protected against oil and water seepage in operator 
head by Sealtight oil-resistant rubber diaphragm. 
Easily replaces existing switches. 


2 02 2 2.62 2.8.6. 2@.@ 2.2 4 B 


DIVISION 


he National Acme company 


170 EAST 131s! STREET, CLEVELAND 8, OHIO 
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Available in higher pressures than the GA and lower 
capacities than the GR, the new GAR completes 
the Worthington line of rotary pumps. 











55 
CAPACITY- GPM 


25 


NEW ROTARY PUMP 


offers new economy 1n high pressure, low capacity range 


Why sacrifice space, economy, 
high 


capacity pumps ? Here is a new line 


efficiency in pressure, low 
of internal roller bearing, herring 
bone gear pumps, designed for con- 
tinuous operation up to 500 psi in 
capacities to 25 gpm. 

The new Worthington GAR pump 
flexible, rugged 
provides long trouble-free service 


is a unit which 


Available in either foot-mounted 
or Monoblo 


heavy-duty, hardened 


features 
steel 
bearings, nodular iron, double heli- 


design, it 
roller 





rears, and steel backed bror 


filler plates 


which set it apart fr 
the field 

The new GAR IS ist 
Worthi! s 
tary pumps 
ket. Worthington offers 142 differ 


ent standard 


1 i 
rton s complete line 


broadest on the mar- 

rotaries to choose 
from plus many optional features 
such as mechanical seals and relief 
valves. Each pump is factory tested 
before shipment. 


- A Vee een ed 
= àS 


P 


Preferred bv users everywhere, 


WORTHINGTON 


Worthington rotaries are backed 


—— NATIONAL SEAL LOGBOOK 


Ozone deterioration 
Continuing stress 
Gas leakage 


Rough handling in use 


New National Hypalon O-rings solve 


these problems; insure a hand-tight 


E 


gas seal in Victor Torches 


LI 
rv Ss 


\s static seals, commercial Buna N O-rings per- 
formed satisfactorily in Victor welding torches — 


when the rings were new. 


However, ordinary O-rings age fast in welding 
torches. They receive rough treatment when welders 
change nozzles; nozzles are often dropped on the 
ground to lie there until needed again. Severe ozone 
deterioration is experienced. Continuing stress, al- 
though mild, impairs O-ring elasticity. Rings on 
welding nozzles are sometimes subjected to long 
shelf life. 


National Seal engineers developed a new O-ring 
compound, National Hypalon L-11, which not only 
withstands rough handling, ozone deterioration and 
stress but exhibits many times the shelf life of Buna 
N compounds previously used. Today, National Hy- 


palon is standard at Victor. 


Special compounding to meet unusual conditions 
is a basic part of National’s complete O-ring engi- 
neering service service available from National 


Field Engineers in major cities nationwide. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearinr^s, Inc. 
General Offices: Redwood City, Calitornia 
Plants: Van Wert, Ohio; Redwood City 

and Downey, California 
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WHY ? 


So reports the Vulcan Radiator Company, Hartford, Connecticut. 


* We must f ZIN elei trolyt C zrinc-coatle d Slee ike a pre (re ! in 
producing Oul uen quality Trimline baseboard radiators. Weirzin goes 
/ ight along UHR us doesn t balk Ont bit. Qu! fini shie a base board radiators 
have a constant flow of bends and turns. But in forming them, not one 
Spec k of Weirzin's protective zinc coat flakes or peels off. This assures us 
that recoat ng of our radiators iS a thing of tir past and that rust iS a 
real “gonel "4 aving no bare steel to feed upon. Ind. chem ally treated 
Weirzin takes and keeps paint as if it were the natural thing to do. A 
decided advantage over other me tals that can ‘take’ paint but don't 


hold il all,” 


That's Weirzin electrolytic zinc-coated steel sheets! They never give rust 
a start, thereby eliminating any future corrosion problem. They have a 
natural paint bonding surface which means the end product has a beauti- 
fully painted finish that will fit into any décor. They have the strength 
of their steel base which means a longer life of worry-free service. 

What better characteristics could any product have to meet the exacting 


demands of manufacturers everywhere. 


“See how Weirzin can meet your requirements — better! Just write 
Weirton Steel Company, Dept. D-26, Weirton, West Virginia, for your 
free informative booklet. 


O 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 


a division of 


Ay 





UNIFLOW SWITCHES TO RUBATEX TUBING FOR 
SWEAT-PROOF INSULATION AT LESS COST 


Cold lines in six Uniflow water cooler fountain models 
and ice cube maker now insulated with this new 
closed cellular rubber tubing insulation. 


*We find Rubatex particularly 
applicable to our uses mainly be- 


. $ Interior of a Uniflow 
cause it doesn't absorb water and 


o ; : fountain showing Rubatex 
at the same time provides the in- 


as insulation on cold 
sulation necessary at the points "" uates Mas dno i 
where it's used. We also believe wu passes close to outside 
Rubatex will last longer. Lower : i skin of fountain—thus 
initial cost and fast deliveries were i K preventing "sweating" of 
additional influencing factors in Ec. A P cabinet. Also refriger- 


our switch to Rubatex.” ation line where Rubatex 
Tubing prevents conden- 


L. E. Green, Chief Engineer sation and resultant 
Unifiow Manufacturing Company "puddling" on floor. 
Erie, Pa. 


Rubatex's unique nitrogen-filled closed 
cellular rubber structure makes it resili- 
ently soft and most adaptable as formed 
copper tubing insulation for any cold 
lines requiring sweating resistance . . . 
cannot absorb water . . . keeps pipes for- 
ever dry . . . eliminates any need for addi- 
tional vapor barrier . . . gives it excellent 
weather-aging characteristics . . . plus 
unusually good fire-safe thermal insula- 
tion properties. What’s more—initial cost 
water line. Rubaten is especiolly edeptable where carriers of new Rubatex Tubing Insulation is 
are curved. Will readily bend without cutting or fitting— surprisingly low and deliveries can be 
fits snugly to any contour of pipes. made fast! 


See how easily Rubatex is slipped on the Unifiow cold 


Available in standard inside diameters of 
14" to 2” with 39” and 14” wall thickness. 
Other sizes can be made to specification. 
Produced in any lengths up to 250 feet. 
Can be slit for installed piping. 


Rubatex Tubing being applied to one of the refrigeration f 
tubes in Uniflow "Kold-Draft" ice cube maker. After 
inserting Rubatex over tube, an oir hose is used to easily ay U [23 A T € xXx 
speed-up installation. 

CLOSED CELLULAR RUBBER 
TUBING INSULATION 


| RUBATEX DIVISION, Dept. P-3 


GREAT AMERICAN INDUSTRIES, INC. 
Bedford, Virginia 


For full details ond somple of Rubotex 
Closed Cellular Rubber Tubing—print your 
name in space below, attach to your com- 


pany letterhead and mail to us 


4 Send for Free Sample and full details 
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how to keep costs down 
... profit margins up! 


ALLEN Engineers will show you how 
you can save time and money by using 
standard* ALLEN Hex-Socket Cap and 
Set Screws instead of specials. 


Let’s get this straight right away...if your product design MUST have 
special cap or set screws, then ALLEN’s the place to come for them. 

But our engineers have found, from a good many years of experience, that 
designs frequently call for special hex-socket cap and set screws that are 
only slightly “off-standard.” These specials take longer to get, cost more. 
Allen engineers can probably save you both time and money by working with 
you on ways to use standard Allen Hex-Socket Cap and Set Screws, where 
specials may seem to be necessary. Just send blue prints, or good descriptions, 
of your product designs to our Engineering Department, or talk with your 
Allen Field Representative. 


*ALLEN manufactures 1457 standard items 


Stocked and sold by leading industrial distributors everywhere 


Al $ ERN MANUFACTURING COMPANY ; 
Hartford 2, Connecticut, U. S. A. ALLEN 


MEX-SOCKET SCREWS 
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Accurate - Economical 
Printed Circuitry with 
Richardson INSUROK’ XT-896 





NEW Low tem erature unchin Since etching can degrade laminates, Richardson publishes only average 
p p g properties after etching. This reflects the normal conditions you would find 
in the use of printed circuits. 


copper-clad laminate CHARACTERISTIC PROPERTIES 


(Values shown are average) 





XT-896 punches clean : sharp at room tem- Cold punch Hot punch Hot punch 
X1 ; punches clean and sharp at room t M upa e pone 


pe es Fliminates ` ^ > di ns] 4 After Copper- | After Copper- | After Copper- 
peratures. Eliminates the problem of dimensional MAI ite 





changes encountered in hot punching laminates. 





Tool and die planning and production are simplified 





because shrinkage is not a factor. Accurate punch- *Power factor = 
**Power factor D/24/23 


*Dielectric constant 








ing also effects savings in mechanical assembly as 





well as in printed circuitry. 
**Dielectric constant 
The dielectric constant of XT-896 is low and D/24/23 





*Loss factor 0.126 0.131 
**Loss factor D/24/23 0.134 0.142 


extremely stable under changing temperatures. | 
This makes it ideal for circuits and components PE T e 
Insulation resistance | 








where *'drift" is undesirable. Megohms C/96/40/90t |1,000,000 125,000 290,000 
MS ALL. LÀ IE AL 
Richardson has a complete line of NEMA and —— 
engthwise 
special grades which meet virtually all electrical Crosswise 
Bond strength Ibs/in 
Copper to laminate 





14,000 
12,000 


and/or mechanical needs of industry. For more 





information, write or phone Chicago— M Ansfield i 
6-8900. Seconds at 450°F. 





*Room conditions 50% RH @ 23°C. 
**After immersion in water for 24 hours at 23°C. 
tAfter conditioning for 96 hours at 40°C at 90% relative humidity, 


ac piastics——J The RICHARDSON COMPANY 


LAMINATED and MOLDED Founded 1858 
DEPT. 23 «© 2793 LAKE STREET + MELROSE PARK, ILLINOIS * SALES OFFICES IN PRINCIPAL CITIES 


Product Engineering October 28, 1957 





Do you have an 
Application 
Requiring... 


. . . Constant speed, regardless of 
load or voltage, depending only 
on frequency. 


... Synchronized speed for a number 
of motors. 


... Adjustable speed with minimum 
variation at any speed setting. 


Synchronous Speed 
with 
Induction Simplicity 


Allis-Chalmers new development — the Synduction 
motor — offers these characteristics at low cost — 
with the dependability of an induction motor. In 
addition to constant speed from no load to pull-out, 
it also offers across-the-line starting, wide range of 
speeds and high efficiency. It's another example of 
MORE motor pioneering by Allis-Chalmers. 

Allis-Chalmers invites your inquiry, in the belief 
that many processes can be improved by the appli- 
cation of Synduction motors. Our engineers will 
gladly analyze your present operations to help you 
determine where S ynduction motors can be applied 
profitably. Call your A-C office or write Allis- 
Chalmers, General Products Division, Milwaukee 
1, Wisconsin, for Bulletin 51B8440. 


Synduction is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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60 YEARS OF SPECIALIZATION MAKES 


@ 
oline chain 
best by any job test 


MOLINE makes just one thing—the world's finest malleable chain. The superiority of this 
chain has been established by 60 years of specialization. Moline engineers and technicians 
confine their efforts to improving design and refining manufacturing techniques—to produce 
chain that will give maximum efficiency . . . trouble-free performance . . . long life. And only 
Moline chain is triple-tested. That means Moline chains undergo rigid physical testing, 
visual inspection and gauging by experts. Then, after assembly, they are stressed to proof 
strength and shock tested for soundness. Be sure to specify Moline Chain, malleable or 
promal, for conveying, elevating and power transmission services. Write today for catalog. 


DETACHABLE CHAINS PINTLE CHAINS LONG PITCH PINTLE CHAINS 


D 


REFUSE CHAINS COMBINATION CHAINS 


LEADERS 
FOR 
60 YEARS 


TRANSFER CHAINS WYLIE U-4 CONVEYOR 


AW v 
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stands out... 
- performance that 


ZONE HARDENING 


LOCKING PIN AND stands up ! 


PERIMETER DIMPLE 


8 Engineering that 
Li 


o 
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BALL RETAINER 


A 
SEALMASTER 


x 


BALL BEARING UNITS 


Here in the engineering department of SEAL- 
MASTER, many advanced features have been 
developed that have made SEALMASTER Ball 
Bearing Units the quality leader in the bearing 
field. These features not only provide a dis- 
tinct advantage for SEALMASTER, they offer 
M equal benefits for the original equipment man- 
‘ ufacturers we serve. 

LABYRINTH SEAL Zone Hardening for example, means posi- 
tive race to shaft holding power, a vital feature 
in today's high speed machinery. SEAL- 

s MASTER'S land ridden ball retainer assures 
accurate spacing of balls, eliminating ball wear 
Write for Bulletin 454 while equally distributing radial and thrust 
for full information j loads. A labyrinth seal consisting of felt-lined 
steel flingers rotating in labyrinth prevents 
entry of dust and dirt and retains proper amount 
of lubricant. SEALMASTER'S patented locking 
pin and perimeter dimple prevents rotation of 
outer race assuring positive lubrication while 
allowing for several degrees of misalignment. 
Whether you design air conditioning equip- 
ment or road machinery; textile machines or 
farm equipment you'll want full information on 
these and other SEALMASTER features. 


\ 
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SEALMASTER BEARINGS A DIVISION OF STEPHENS-ADAMSON MFG. CO. 9 RIDGEWAY AVENUE, AURORA, ILL 
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THESE RESINS GIVE YOU NEW ANSWERS 
TO PRODUCT AND PROCESSING PROBLEMS 


New improved Exon 900 series ) with tailored blending qualities 


means faster, more versatile production 


.. typical of the pin-pointed properties in Exon Vinyl Resins 


Here is another addition to Firestone the formulation, You get a wider area of 
Exon’s growing list of pin-pointed ans- temperature control. 
wers to specific problems: the new im- To these temperature-tailored resins 
proved Exon 900 series. add the advantages of faster solvation, 
These three new polyvinyl chloride faster fusion rates in Banburys and mills, 
resins offer many profitable advantages. high quality, less fisheyes, greater prod- 
The most important is greater versatility uct uniformity. New Exon 900 series 
in both production and in the products resins give you greater dollar economies 
you can make. For now Firestone gives through quicker production. 
you tailored blending to answer product Exon 911, 921 and 931 are just three 
me and processing problems. of the resins in industry’s most complete 
— $7 & Firestone engineers have improved line of versatile vinyls. Another reason 
" both the absorptive and adsorptive qual- industry looks to Firestone Exon for en- 
=p ities of these new PVC resins. As a gineered answers to its needs. 
result, you get a greater pre-mix blend- Consider your own production or 
ing range, whether running hot or neu- product problem. Then for the resin 
tral. You can blend greater amounts of properties pin-pointed to the best solu- 
monomeric or polymeric plasticizer in tion for you, check with Firestone. 


For complete information and technical service, call or write: 
CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


N CANADA. CONTACT CHEMICAL SALES DIVISION. FIRESTONE TIRE AND RUBBER MPANY OF CANADA, LTD. MAMILTON, ONT 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Where you convey gases 


and have problems of vibration, misalignment, moving parts or cramped spaces 


3” and 4” L.D. Ameri 
Diesel Tractor, 


in Fl xible St iinless Steel Hoses used to convey hot t x] Hs 
equipped with Exhaust Conditioner, 


Lu 
g is Caterpillar D2 
l | un rd-rock mining oj t 


used in uncderer perau ns. 


Get more service hours per dollar with American Flexible Metal Hose 


Famous quality construction of American Flexible Metal 
Hose ofters you the security of trouble-free leakproof ser- 
vice in conveying gases, whatever your needs. Proof of this 
is American’s enviable record—in thousands of applications 

for the pressure-tight conveyance of air, oxygen, hydro- 
gen, nitrogen, acetylene propane butane, Freon, ammonia, 
and many other gases under both high and low pressures 
\merican Flexible Metal 


Hose absorbs vibration and prevents its transmission into 


\nd—because of its flexibility 


surrounding structures . . . travels with expansion and con- 
traction due to temperature changes . . . facilitates installa- 
tion, particularly in cramped spaces . . . solves problems of 
misalignment and moving parts 

Available in a wide range of diameters in tough, corro- 
sion-resistant bronze, steel supernk kel, brass, stainless steel 


or other metals, American Flexible Metal Hose delivers the 


1 ) 
DOOOOCOU 


D 


CE k 


TLE 


BASIC TYPES 


Seamless corrugated 
and Strip-wound. Both 


types available 


a 
pp Pe = MA M 
LL 


wide range «í 
styles in any \ 
metal. Furnished 
or without end 
attached 


very highest service hours per dollar. You can order com 


plete assemblies with end fittings attached—made to your 
specifications and ready tor immediate installation 
Betore your next design job call youl nearby American 
Metal Hose representatives for engineering help. Their sug 
gestions will he Ip you solve and save on connector prob 
American Metal Hose Div 


[he Canadian Fairbanks 


[he American Brass Co 
Waterburv 20, Conn. In Canada 
Morse Co Ltd 


lems 


CON 
Qaem NECTORS myst wont 


AMERICA 
AN ANACONDA PRODUCT 


THE AMERICAN BRASS COMPANY 


American Metal Hose Division, Waterbury 20, Conn 


FLEXIBLE 
METAL HOSE AND TUBING 


t fri Dy [s 


NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE, STATE 





New trends and developments 
for design engineers... 


How Carboloy. cemented carbides' wear-resistance and 
other unique properties solved three tricky problems 


Carbides' low coefficient 
of thermal expansion 
keeps tiny parts tiny 


The Van Keuren Co., Watertown, 
Mass., specializes in precision meas- 
uring tools, and tiny parts such as 
bearings and pivots for instruments, 
components, and missiles. 

Dimensions of these parts are often 
measured in thousandths . . . and 
their tolerances in millionths. 


It's hard enough to make anything 
as small as the pivot shown in Figure 
l, but once it’s done, making sure 
it stays that size despite ambient 
temperatures and rugged operating 
conditions is another problem 


FIG. 1 Carbide pivots measure .0030” in 
diameter, .0165” in length 


Carboley cemented carbides were 
the perfect solution because they do 
not expand and contract like othe: 
materials. Their coefficient of thermal 
expansion is less than half that of 
SAE 1095 heat-treated steel 

For example, from 70° to 1292°F., 
Carboloy Grade 779 has a coefficient 
of 2.80 x 10°/°F compared to 
8.20 x 10°°/°F. for SAE 1095 

In addition, carbides resist atmos- 
pheric corrosion and erosion. They 
can be lapped and polished to a 
mirror finish for smooth, accurate 
bearing action. And they’re ideal 
materials where compressive loads 
are high because carbides’ ultimate 
limit in compression is 2 to 16 times 
that of steel 


Carbides’ high temperature 
resistance solves soldering 
problem for H. & A. Selmer 


Soldering clarinet keys in place takes 
a steady hand with the gas torch, 
and special jigs for holding and posi- 
tioning tiny assemblies (Figure 2) 
H. & A. Selmer, Inc., leading manu- 
facturer of band instruments had no 
trouble getting the steady hands 
The problem was with the jigs 


FIG. 2 
clarinet key assembly during soldering. 


Carbide points hold and position 


Because of the high temperatures 
needed fo: soldering the 
nickel-silver keys, Selmer was using 
stainless steel jigs. Unfortunately, 
the keys often ended up soldered 
to the jig; as well as to their own 
parts. This meant hours of hand fil- 
ing, extra cleaning, frequent repairs 
of the jigs. 


silver 


Then Selmer engineers introduced 
the use of Carboloy cemented car- 
bide location points. In addition to 
being the hardest metals made by 
man, they have the ability to resist 
excessive oxidation at temperatures 
of 1500° to 1600° F. 

And, once carbide is coated with 
a thin layer of oxide, neither the 
solder, nor the keys, will stick to 
the holding and location points. 

Soldering operations were speeded 
up; hand filing eliminated; jigs 
stayed accurate longer—and Selmer's 
costs came tumbling down 


Carbide's resistance to 
corrosion keeps printing 
ink flowing for IBM 


When IBM makes IBM cards, it 
makes them by the millions. And it 
makes them on special high-speed 
machines that automatically print, 
cut, and count 1600 cards a minute 

Each machine has its own minia- 
ture printing press. Ink is metered 
out by a stainless steel pump sub- 
merged in a well in the machine base 

Wear on the pump parts was 
problem enough. But the ink was 


also corroding its impeller bushings 
and shaft. 

IBM engineers solved the prob- 
lem by installing Carboloy cemented 
carbide bushings and shafts. 

Normally, carbides are not used 
for their corrosion resistance alone. 

But, as in cases like this, where 
a combination of corrosion-resistance 
and wear-resistance is needed, 
Carboloy cemented carbides can 
more than pay their own way. 

They have good resistance to or- 
ganic acids, many inorganic acids 
and bases and are practically 
inert to attack by salt water spray. 


FIG. 3 — Miniature printing press in IBM card 
machine. Note carbide shearing knives above 
the printing plate 


Incidentally, IBM is also saving an 
estimated $40,000 a year in labor 
costs for regrinding the rotary shear 
knives used to cut the cards to length. 

By changing to Carboloy carbide 
knives, 267 million cards are trimmed 
before resharpening — compared to 
only 16 million with steel knives. 

IBM, Selmer, and Van Keuren 
each used a different grade of car- 
bide. Because Carboloy carbides are 
available in 19 standard grades, they 
could select the grade with exactly 
the right characteristics for their 
particular needs 

If you would like additional tech- 
nical data on the unique properties 
of this material—or expert assistance 
on design problems, write: Metal- 
lurgical Products Department of 
General Electric Company, 11127 E. 
8 Mile Ave., Detroit 32, Michigan. 


CARBOLOY. 


CEMENT E OC 


ARBIDES 


GENERAL GB ELECTRIC 
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NOTHING FINER IN oiltight 
control stations Ga. 


LE 


BULLETIN 800T | 














Allen-Bradley has them 
. in any combination from one to sixteen units—or more, if 


If it's oiltight control stations you want... 


necessary —in oiltight, die cast aluminum enclosures for surface mount- 
ing or on a cover plate for flush mounting. There is nothing finer in 
oiltight control stations—a sales asset on any machine. 

Write today for Balletia 800T. 


ALKN- BRADĻEY 
MOTOR CONTROL 


e ÓOitstmS A 
MS a p 


ILGIN 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


10-57-RM 





LARGE, FULLY 
GUARDED, BAKELITE, 


for machine tool BUTTON 
application... 


“2 oiltight E 
control units | arr 


l il 
| : ET - oil | | Im [* 
l'hese rugged. reliable units were designed as | — R 
" * ind d-c magnetic motor control " 
e e€ rs keep cutting 
Z tant synthetic rubber cup and washer E : pe 
ist -— 
A js and oil away from the contacts. and thu E -— 
"e bl Push button units can be furnished E i » 
oume. i l TEE 
e r four contact blocks— each equis alent to I 
two, 0 7 
te single pole. double throw. sw ite h unit. ern nibo 
T t T active appe arance plus long life with reli rae nae 
r attra i i 
»É elect Allen-Bradley control units. 
opera Ion, 5 


PUSH BUTTONS i SELECTOR SWITCHES PILOT LIGHTS 


Transformer Type 
Pilot Light 


TE Three-Position 
Flush Head ^ " Selector Switch 
! Start" Button < : 
i : 


Extended Head a 
"Stop" Button ! m 
Selector Switch Full Voltage 
Pilot Light 
Mushroom Head , 
for Easy Wing Lever 
Operation Selector Switch 


Push Button with 


"Press-to-Test'' 
Cylinder Lock 


“ A Pilot Light 
Selector Switch 2 


with Cylinder Lock 


Push Button 
with "Selector" 


Wing Lever 
Push Button 


naf 


MOTOR CONTROL 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
Maintained Contact In Canada: Allen-Bradley Canada Ltd., Galt, Ont 
Push Buttons 
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Precision parts with closely held tolerances and 


excellent surface finish, 


like this, can also be 


cold headed more economically and quickly 


Small parts like this can be produced, by cold 


heading, in huge hourly volume and at low 


Get strength at 


low cost with 


i 


You can make remarkable savings and get better parts 
in many cases by letting us duplicate and improve 
on parts you previously have had machined, cast or 
forged. It’s possible with National cold heading! 
What’s more, we can quickly tell you whether cold 
heading would be an advantage for new designs. 


Here's how National co!d heading reduces unit 
costs . . . gives you better parts! 


You save on production costs, because cold heading 
is fast . . . production rates of 50 to 300 pieces per 
minute are common. You don't pay for waste. Scrap 
loss in cold heading is negligible. You save on cost 
of extra operations, because cold heading eliminates 
them entirely or reduces their number. And most 
secondary operations, when required, can be per- 
formed automatically in mass production. 


Cold heading assures strong, sound parts with 
good finish and excellent resistance to fatigue, 
shear and impact! 


You’re sure of strong parts because cold working 
increases the strength of steels and nonferrous metals. 


COLD HEADED 
SPECIALS! 


Intricate formations, like this, difficult or too 
costly by other methods, become routine pro- 


duction in the cold heading process 


Subsequent heat-treatment or hardening can produce 
practically any degree of physical properties you 
desire. 

You're sure of sound, clean parts because any defects, 
such as seams and inclusions, will open up in cold 
working . . . resulting in automatic rejection. 

You're sure of superior fatigue, shear and impact 
resistance because cold heading produces continuous, 
unbroken flow lines in the grain of the metal... 
impossible to obtain by any other method. 

You're sure of good surface finish, with a maximum 
of 50 micro-inch on cold headed surfaces. Cold head- 
ing won't cut or break the specially prepared, smooth, 
compressed and toughened surface of the rod. 

National's cold heading specialists have many 
years of design and production experience. Combined 
with National's tremendous facilities for cold head- 
ing and secondary operations, this assures you of 
outstanding work and help in design and production 
of your parts. 

Write for National's booklet, Special! Products. 
To learn more about what National cold heading 
can do for you, send us your specifications or call 
in your nearest National representative. 


THE NATIONAL SCREW & MFG. CO. * CLEVELAND 4, OHIO 


Pacific Coast: National Screw & Mfg. Co. of Cal. * 3423 South Garfield Ave., Los Angeles 22, Cal. 
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HOW TO SAVE TIME AND MONEY 
ON COMPLETE BELLOWS ASSEMBLIES 


Nó matter why or how the bellows specifications. In doing this Fulton 
principle enters into an assembly, Fulton Sylphon offers important design help, 
Sylphon can assemble the right bellows specialized skill in joining bellows with 
and related accessories or mountings other members, and modern production 


info a complete device that meets your facilities for on-time deliveries 


BELLOWS FOR INSTRUMENT ASSEMBLIES 


are available with diameters, lengths, strokes, spring rates, 
metals and charges to provide a wide range of movements 
in high or low pressure systems. In all applications the 
exclusive Sylphon® bellows assures continuing accuracy 
and safety of operation. For one thing, cold-working pro- 
duction methods give it maximum resiliency for withstand- 
ing repeated cycling. In addition, its seamless design and 
the availability of multiple plies enable the Sylphon bellows 
to better resist pressure and other conditions. 


4 
» 
7 


Send for Bell B 

en or Bellows 

Catalog 1400TP b yt 
CONTROLS COMPANY 


FULTON SYLPHON DIVISION, Knoxville 1, Tenn 
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MALLORY 


"IL EY 


d 


10 WATT 


(ACTUAL SIZE) 


New Axial Lead Vitreous Resistors 
enable compact, point-to-point wiring 


Mallory’s new AE line of vitreous enamel power exceptionally high resistance to thermal shock. 
resistors were developed to aid designers in minia- Typical rugged Mallory construction throughout 
turizing equipment. They can be mounted without 
hardware and wired point-to-point because of 
exceptionally small physical size for their ratings. 
The end caps, specially welded to the resistance l'he new AE resistor line includes types 3-AE, 
element by an exclusive Mallory process, won t 5-AE and 10-AE- having 3-, 5-, and 10-watts 


o- 


provides a high degree of resistance to mechanical 
shock and humidity. 


come loose from vibration or soldering-iron heat. ratings, respectively. RETMA standard resistance 
Mallory AE resistors are being made in accord- values are available in all three power ratings. 
ance with the MIL-R-26C specifications in styles Write—or ask the Mallory representative for com- 
RW-57, RW-58, and RW-59. They are built of plete information on the new AE line of vitreous 
thermally matched materials, providing an enamel, axial lead power resistors. 


Expect more...get more from 


eo oo 


P.R. MALLORY & CO. Inc. 


Serving Industry with These Products: 
Electromechanical — Resistors € Switches * Tuning Devices * Vibrators | f O 


Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts € Special Metals € Welding Materials P. R. MALLORY & CO. inc., INDIANAPOLIS 6, INDIANA 


Parts distributors in all major cities stock Mallory standard components for your convenience, 
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variable speed with 


new versatility and performance 


A triumph of new Motodrive 
design... inside and out 


New REEVvES Vari-Speed Motodrives, sizes 200 
and 300, are complete variable speed power 
packages, built with compactness and precision, 
to give improved performance on installations 
1 through 5 hp. 

The new sizes are designed in two styles— 
"C" flow and "Z" flow. In each style, there 
are several different models and reducers with 


T 
New 


wider 
speed ranges 


increased capacity in single, double or triple 
stages. 

The flexible design permits hundreds of 
combinations . . . space-saving, space-fitting 
standard assemblies to meet most installation 
requirements. 

The handwheel control location can be 
rotated to optional positions for greater oper- 
ating convenience; extra precision of control is 
available with the addition of one or more 
REEVES accessories or modifications. 


Refinements to the time-tested REEVES 





REEVES 


Sizes 200-300 Vari-Speed MOTODRIVES 


1 THROUGH 5 HORSEPOWER 


operating principle now assure even longer 
trouble-free service. 


New disc assemblies permit wider output 
speed ranges . . . discs are pre-aligned . . . 
pre-loaded spring maintains correct belt 
tension for longer belt wear . . . exclusive 
"close-grooving" lubrication assures free 
sliding discs . . . new Metermatic system 
automatically lubricates the motor and 
variable shaft bearings. 


Sizes 200 and 300 are versatile, hard-working 


New 
increased 
reducer 
capacity 


new models in the full line of REEvEs Moto- 
drives which provide instant and accurate vari- 
able speed control on !4 through 40 hp. ap- 
plications. 

Complete details, dimensions, illustrations 
and prices on assemblies, modifications and 
accessories are in Catalog K31b-M571. Write 
for your free copy today. 


REEVES PULLEY COMPANY 
Division of RELIANCE ties ce * 


Columbus, Indiana 





IVEL JOINTS 


FOR STEAM AND HOT GAS SERVICE 
Created specifically for service on lines 


employed in steam and hot gas service, the 
Chiksan Discpak embodies a new construc- 
tion design which permits packing units to 
be replaced without removing the joint 

- from the line. The outer housing of the 
Discpak is cut apart at the packing cham- 
ber and both ends are flanged at the cut. 
Four allen-type cap screw bolts are used 
to secure the flanges. A disc-seal, housed 
between the two members, provides a fluid- 
tight seal between rotating and stationary 
members of the Discpak Swivel Joint. A 
spring loaded pressure plate holds the 
packing in sealing position against the 
swiveling member. 

The new Discpak has a maximum tem- 
perature rating of 600? F. and a maximum 
pressure rating of 300 psi. All turning 
movement in the Discpak takes place on a 
double row of precision ball bearings.Write 
today for literature and prices. If your 
plant or equipment lines utilize hot gas or 
steam, it will pay you to know about this 


DISC PACKING SEAL new field-proven Discpak swivel joint. 


PRESSURE RING 


REPLACE SEALS 
WITHOUT REMOVING JOINT 
FROM THE LINE 


To replace the disc-seal, simply remove 
four allen screws and spread line slightly 
with a flat metal bar. 


C WE —7— 77 amavi ons 
B. iN COMPANY, 330 No. Pomona Avenue, Brea, California SWIMELYOINTS 


A SUBS ARY OF FOOD MACHINERY ANO HEMICAL CORPORATION 


SEND FOR BULLETIN 


New Discpak Bulletin 
Please rush me a copy of your new Discpak Bulletin 14 : =. d db 
NAM mt new swivel joint 
€ ; ] - , . —— ——- j including full 


COMPANY l t mechanical 
ra^ specifications. 


c'TY. — 
Dept. 2010 
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NOTHING can equal 
Stainless Steel 


in its unique combination of properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
strength, hardness, beauty, cleanability and easy fabrication. 
For a reliable source of supply, United States Steel offers 
you the widest range of types, finishes and sizes. Just call 
your steel warehouse. 


For Humid Locations. The Richmond Sifter is made by Sprout- 
Waldron in Muncy, Pa. Unit shown here has two sets of full- 
size sieves, containing up to 90 square feet of bolting area. 
Up to six separations can be made from each of the two 
sections, and two different materials can be spouted to 
the sifter. Stainless Steel sieves are supplied when humidity 
or temperature is high—or when corrosive materials must 
be sifted. Many sifting applications could not be economically 
handled without the Stainless Steel sieves. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANSISCO « WATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
WITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS 


SHEETS * STRIP - PLATES - BARS - BILLETS - PIPE - TUBES 


Led | m 


ISSN 


For Permanent Beauty. The Santa Fe 
made news last year when they an 
nounced the revolutionary “El Capitan” 
train. Cars are 15!/ feet high, two feet 
higher than standard, and they are com 
pletely sheathed with beautiful Stain- 
less Steel. And in addition to being a 
glamour metal, Stainless has the cor 
rosion resistance to assure years of 
gleaming beauty. One Stainless Steel 
train has been in service over 20 
years, and the exterior is still in perfect 
condition. 


For Operating Economy. A textile manu 
facturer found that they could save 
about $70,000 yearly by using waste 
hot water to pre-heat the incoming 
fresh process water. Problem: the hot 
water had a heavy caustic soda content 
Solution was a super-efficiency unit 
purchased from Ludell Manufacturing 
Company, in Milwaukee. It is made com- 
pletely from Type 304 Stainless Steel 
and contains 19,000 lineal feet of tub- 
ing inside the shell units. It is doubtful 
that any other material could have 
been used under these conditions. Even 
better, the unit is expected to last in- 
definitely. 


STEEL 


* WIRE * SPECIAL SECTIONS 
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PECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I1I—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


® 
WHAT IS IRIDITE? 


Briefly, lridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
a non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


Chromate conversion coatings are wide If Iridite is to be used as a final finish, in ling, material and labor costs are obvious. 
ly accepted throughout industry as an contrast to pre-plating treatment, the This process has made it practical to plate 
economical means of providing corrosion chromate conversion coating generated is chrome directly over copper on steel, con 
protection, a good base for paint and de allowed to remain, providing good corro- serving nickel, yet producing a lustrous 
corative finishes for non-ferrous metals sion resistance. Color inherent in these chrome finish. Used after stripping faul 
Certain of these coatings also possess Iridite films ranges from a yellow cast to ty plate in reprocessing zinc die castings, 
chemical polishing abilities that have lus yellow iridescent. These coatings may be Iridite restores luster to the casting, 
ter-producing, as well as corrosion-inhib used without further treatment where this thus making possible replating without 
iting, effects on zinc and cadmium plate, color is acceptable and good corrosion re blistering. 

zinc die castings and copper alloys. How sistance is desired. Further, these basic 
ever, continued developments in this field coatings can be tinted by dyeing. Among 
have been so rapid that many manufac the dye tints available are shades of red, 
turers may not be completely aware of the yellow, blue and green. If desirable, the 
breadth of application of this type of fin basic coatings can also be modified by a 
ish. Hence, this discussion of the many bleach dip leaving a clear bright or blue 
ways in which this chemical polishing iridescent finish. In all cases bleaching 
characteristic can be used in final finishing reduces corrosion resistance. 

or pre-plating treatments to produce a 
lustrous appearance with distinct display 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer- 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
As examples of this type of final finish dyed. As a — base Iridite provides 
in cost. Report I on decorative, corrosion Brite) make possible for the first time, D EE M 
resistant finishes and Report II on paint lustrous chemical polishing of the as-cast seid a 1 ae ^ ha a a oer : T 
base corrosion-resistant finishes are avail surface of zinc die castings. Thus, in is — re D p oe og 
able on request. many cases, sizeable savings in finishing — , m — pq — T 

cost are realized by elimination of plating Iridite film itself does not affect the dimen- 
costs. This economical method can be sional stability of close tolerance parts. 
used on tools, appliance parts, toy pistols, 
locks and many other small castings. Armed Services and industrial specifica- 
Another example is the treatment of cop tions because of their top performance, 
per and brass parts, such as welding tips, low 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect- 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ- : 
ical of this type of lustrous finish are cient in improving the quality of your 


bufiders hardware and wire goods product. You'll find your Allied Field 
treatment of the submerged part. It á Engineer listed under ''Plating Supplies" 


reaches into even the deepest corners and As a pre-plating treatment, in contrast in your classified telephone book. Or, 
recesses that are otherwise inaccessible. to final finishes, Iridite can be used to write direct and tell us your problem. 
Certain of the Iridites are specifically de chemically polish zinc die castings or cop Complete literature and data, as well as 
signed to perform this chemical polishing per prior to plating. In such cases, Iridite sample part processing, is available. 
operation. Also, they provide corrosion should be applied as an in-process step, so Allied Research Products, Inc., 4004-06 
protection as do all Iridites, thus may be that the protective film is removed before East Monument Street, Baltimore 5, 
used as a final finish or a pre-plating polish. the plating cycle. The savings in hand Maryland. 


The degree of luster possible on a sur 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 


Iridites are widely approved under both 


cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de 
mands the services of a specialist. That’s 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi- 
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ACTUATE OR POSITION IT 
BETTER WITH 


SAGINAW "/, SCREWS 


6 decisive advantages reduce 
manufacturing problems and costs: 


POWER SAVINGS. Operat- 4 PRECISE POSITIONING. Sogi- 
ing with over 90% efficiency now b/b Screws will position com- 
OUTPUT Saginaw b/b Screws permit z 


az d much smaller motor th far 
€ * —— T hydraulics or pneumotics; toler 
) wal" Pa a less drain on electrical systems, 


screw fixed— nut travels 
ts fc mo oreci tha 
INPUT ponents far re precisely n 


ances on position ore held within 
and also simplify circuitry 


yew .0006 in./ft. of travel 
SPACE SAVINGS. Saginaw 
b/b Screws themselves are TEMPERATURE TOLERANCE. 


FORWARD: When rotary motion is applied to the compact. They permit smaller Normal operating temperature for 


rew, the nut is driven along the axis of the screw 
screw, b/b nv 7 ng sec e screw, motors ond geor boxes ond Saginaw b/b Screws is from —75'F. 

changing rotary motion to linear motion. 
eliminate auxiliary equipment 


to +275°F. But in selected materials, 
required by hydraulics 


they will function efficiently at tem- 
nut fixed —screw travels 


perotures os high as +900°F. 
DEPENDABLE PERFORM- 
ANCE. Saginow b/b Screws 
catic il 
we yo a) | ore far more reliable than hy- LUBRICATION. |f lubrication fails 
/ T ! 
ee 4 de draulics or pneumatics. Gothic- the Saginaw b/b Screw will still 
ru 99.99 enm - we PS OE Ore 
I arch grooves, yoke deflectors unction wi emarkabie efficiency 
scripla cond multiple circuits provide Units have been built and qualified 
added assurance for 


UU 
tet (ee. f 
~_ a | 


operation without lubrication. 
FORWARD: When rotary motion is applied to the 


b/b nut, the screw is driven along its longitudinal 
axis, changing rotary motion to linear motion. 


TYPICAL AUTOMATION APPLICATIONS 


ale ats — 


Automatic indexing device for stacking material, Automatic device for loading and unloading machine. 
Saginaw b/b Screw used to raise and lower table. Saginaw b/b Screw used to save power and space. 


If vou would like further details on the use of Saginaw b/b Screws to increase 

the efficienc y of plant operations, or specific ap plication recommendations for your 
individual processes, expe rienced Saginaw engineers are at your service without obligation. 
Just write or phone us your requirements, or fill in and mail the h: indy coupon below. 


* SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


ANRNGAALL or see our section in Sweet's Product Design File 


r--------------------- 


Saginaw Steering Gear Division 
General Motors Corporation 


I b/b Screw and Spline Operation . 
Dept. 1J, Saginaw, Michigan 
s Please send new engineering data book on Saginaw b/b Screws and 
(Daring Splines to: 


NAME 
COMPANY 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN ADDRESS 


WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES CITY STATE 
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iw NOPAK 


delivers PLUS VALUES in Air Power! 


NOPAK Air Cylinders, long known for their dependability and economy, 
now can be applied to even greater advantage with the new Nopak-matic 
pilot operated air control valves. Full flow design and dependable 
performance make NOPAK Cylinders and Nopak-matic control 
valves the perfect “team” for “in plant” or O.E.M. applications. 
They deliver Plus Values that you can measure in terms of 
greater speed, higher efficiency, easier maintenance, a wider 
range of adaptability and versatility. 
e NOPAK 
Class 1 and 2 
Cylinders are 
available in 7 
standard mountings in 
bore sizes from 1%” to 14” 
with a choice of non-cushioned, 
self-regulating or adjustable 
cushioned heads on all models. 


e Nopak-matic, Pilot-operated, 
Poppet-type Air Control Valves 
are available in !4", 3$", 15" 
and ?4" pipe sizes for 2- or 
3-Way normally open or 
normally closed operation, and 
4-Way operation with master 
(air), single or double solenoid 
control heads. All 4-Way 
valves available, as standard, 
with choice of side or bottom 
ported sub-plates. Air pressures 
to 150 p.s.i. 


Catalog 101-A and Catalog 105 provide 
complete descriptive and engineering data. 


——— 


Other NOPAK Products for your Fluid Power Needs 


The NOPAK line includes cylinders and valves for a wide range of fluid 
power application — and its precision control. In addition to standard air 
cylinders, there are heavy duty, mill-type cylinders, square head and lock- 
ring flange type hydraulic cylinders. The NOPAK Valve line includes 
the famous packless rotating disc valves in both hand and foot models, 
high pressure hydraulic valves, Flotrol speed control valves and recipro- 


"- Su na 
© CLASS 3 CYLINDERS—for pressures to cating valves. 
2000 p.s.i. Compact steel plate square 

head and tie-rod construction. Honed ; 

steel tubing. Heads may be cushioned 

or non-cushioned. Available in 14 

standard mounting styles 


NOPAK 2- 3- AND 4-WAY HAND VALVES are used to 
control single or double-acting cylinders at air or hy- 
draulic line pressures to 250 p.s.i. Precision lapped seal 
eliminates packing, prolongs valve life. Disc rotating at 
right angle to stream flow permits throttling action or 
immediate opening to full pipe area. Pipe sizes from 
l4" to 2 g 


NOPAK 2- 3- AND 4-WAY FOOT VALVES incorporate 
all of the features of NOPAK hand operated disc 
type valves including the lapped-disc design and 
packless construction. They are available in 3 types 
© CLASS 4 CYLINDERS — High Pressure whic h are adaptable to a wide variety of control needs 
Hydraulic — Heavy, honed steel tub Pipe sizes from 14” to 1" for pressures to 125 p.s.i 
ing with lock-ring flange construction 
NS dubie QD meus mà Bon em | NOPAK FLOTROL SPEED CONTROL VALVES provide uniform 
pressures to 3000 p.s.i. Choice of cush J control of cylinder speed in one direction, free flow in 
ioned or non-cushioned heads. Avail s ae = the other. Features: quick, easy, precision adjustment 
able in 5 standard mounting styles L < without tools; greater capacity; easy installation because 
of compact in-line design; fit in tight places; made of 
rust and corrosion proof materials. Pipe sizes from 1⁄4” 
to 1 


Write for Catalog SW-3 


è CLASS M CYLINDERS (Mill Type) 

Welded flange construction, with bv VALVES one 
honed steel tubing, eliminates tie-rods 

—— € for all types of Heavy CYLINDER: 


Duty air or hydraulic pressures up to 


650 pai. depending upon dismeter. GALLAND-HENNING NOPAK DIVISION * 2762 South 31st $t. * Milwaukee 46, W 
A7-518-1P 
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Design data on adhesives 


mene nase tao RR o 


NUMBER FOUR 


How to strengthen metal-to- 
metal joints for flat plates 


In order to strengthen any joint to be 


adhesive bonded four basic rules 
must be kept in mind. These rules are 


l. Make the bonded area as large as 


possible 


Make the maximum proportion of 


bonde d al 
Stress the 


rea ¢ ontribute to stre neth 


idhesive in the direction 
of its maximum strength 


Minimize stress in the direction in 


weakest 


Shown below is a variety of flat plate, 


Ww hich adhesiv e 1S8 


metal-to-metal joints to which these 
rules have bec na 


pplied 


Ress AA 


Butt——unsatisfactory 


MN —— 


Lap—good, practical 


"Om 


Beveled lap—very good, usually 
impractical, difficult to machine 


ores nadi 


Scarf— very good, usually imprac- 
tical, difficult to machine 


KA, 


Joggle lap—good, practical 


pg 


Strap—fair, sometimes desirable 


Double strap——good 
desirable 


1 Fx i 


Recessed double strap—good, 


expensive to machine 


sometimes 


Beveled double strap—very 
good, difficult to produce 


2 


Half lap -good, requires 
machining 


Double lap—good, difficult 


balance load 
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ADHESIVE e COATINGS * EALERS 


Adhesive bonding: application of pressure 


Effective 


quires some 


adhesive bonding alwavs re- 
pressure, This pressure 
may be applied to an assembly in any 
one of several ways, depending on the 
design of the 


Hydraulic presses 


nature of the adhesive 
part, and its size, 
cvlinders 


hvdraulic pads, hvdrauli 


uir cylinders, spring-loaded jigs, air 
filled rubber bags 
have all been used satisfactorily. 
Whatever the method, though, it 
must meet these three basic require 
ments 1) the 
should be 


should be retained at 


and vacuum b igs 


amount of pressure 


adequate 2) 


pressure 
ı constant level 
it should be distributed uni- 


formlv over the work. 


and (3) 


How much pressure? 


[Ihe amount of pressure 
varies with the kind 
assemblv. some 


required 
adhe sive and 
thermosetting adhe- 
relatively 


sives, for example, require 


KRAFT PAPER HONEYCOMB CORE is 
being bonded to sheet aluminum 
Panel moves between rubber-covered 
pinch rolls which deliver uniform pres 
sure. This momentary application of 
pressure is all that's required for some 
thermoplastic adhesives 

200 psi tor 


high pressure (as high as 


times ranging from 15 minutes to 
hand 


certain thermosetting epoxy-resin ad- 


several hours, On the other 
hesives will form a tight bond at room 
temperatures with only enough pres- 
sure to maintain contact. Contact ad 
hesives require high pressures but 
only for brief periods. If in doubt 
about the check 


the adhesive manufacturers recom 


amount of pressure, 


mendations 
Note: in some sheet metal assem 
blies, some pressure may be required 


to straighten warped sheets and bring 
them into full contact, This pressure 
should be added to the bonding pres- 
sure recommended by the adhesive 
manufacturer. 

For à pressure device to be satis 
factory, it must retain pressure at a 
during the 


because changes take 


reasonably constant level 
curing period 
place during curing which can effec 
ipplied 


Most adhesives flow under pressure 
As a result. the over-all thickness of 


the joint may he reduced and the 


tively reduce the pressure 


pressure lowered. Pressure must “fol 
low up” such reduction in thickness 
Pressure devices which mav hold very 
tightly it room 


loosen and reduce pressure on the 


temperatures ma 


joint at elevated te mperatures due to 
thermal expansion of the parts. Again 
some follow up is required 
Screw-actuated ssemblies like 
clamps ind bolted jigs are not satis 
But if used 
ür-filled 


rubber pads or anv other arrangement 


Factor when used alon« 
In conjunction with springs 
that will provide 


follow-up, screw- 


type devices will give good results 


Uniform distribution 


Uniform distribution of pressure is 
most important. High and low pres 
sure spots within an assembly can re- 
sult in lack of uniform contact and 
differing film thickness 


result in variability of bond strength 


which may 


With rigid fixtures or dies, a ` pres- 
sure pad” like 
fabric compounds, or glass cloth mas 
have to be interposed between the 
face of the fixture and the work to 
equalize pressure 


chipboard, rubber 


Assemblic S bonded 
in vacuum bags or autoclaves. with 
the pressure applied directly to the 
bond and not through fixtures, have 


excellent pressure distribution. 


cc 


If you have a design problem involving 
adhesive bonding, we may be able to 
suggest a practical, economical solution 
based on our 36 years of experience in 
making and using adhesives, coatings 
and sealers. Send details of your prob 
lem to Armstrong Cork Company, Indus- 
trial Div 8010 Irvin St Lancaster, Pa 





Technical-ities 
By John S, Davey 


Fastener coatings 


Salt spray testing of various 
metallic coatings used on fas- 
teners doesn't always give a 
true picture. In actual serv- 
ice, accelerated test results 
are not always borne out, 

Reason: The tests favor the 
coatings which can endure 
continuous moisture and salt 
atmospheres, whereas some do 
better under the normal in- 
termittent dry and wet con- 
ditions of weathering. 

Experience has developed a 
"scale" of suitability of vari- 
ous coatings for fastener pro- 
tection. 


FOR RUST PROTECTION 


Hot galvanizing offers great- 
est endurance under most con- 
ditions. It falls short on high- 
ly stressed fasteners. 

Electrodeposited zinc is 
next most practical — provid- 
ing good appearance, con- 
trolled tolerance at threads, 
and ability to take high bolt 
tensions. 

Cadmium plate stands out 
where salt atmospheres pre- 
dominate, Not suitable for 
contact with edibles, it is 
ruled out for many appliances. 

For general applications, 
the rust prevention of black 
oxide coatings proves satis- 
factory. Phosphate coatings, 
too, offer some degree of pro- 
tection, but not under severe 
conditions. 

Chromium, plated over cop- 
per, should be considered more 
for its appearance on fasten- 
ers rather than protection. 





D NUT COMPANY 


Cold heading creates 
quality parts the low cost way 


No value analysis of product com- 
ponents is really complete without 
exploring what cold heading ma- 
chines can do to cut costs. Some 
examples: 

A. ELIMINATE EXTRA OPERATIONS. 
Leveling screw, formerly made by 
riveting flat disc to set screw, now 
emerges as a stronger, single piece 
from a cold header. 

B. ONE PIECE BETTER THAN TWO. Cold 
headed hose clamp screw has inte- 
gral flange which, after head is slot- 
ted, is forced up to form screw- 
driver shield. Before, piece was in 
two parts . . . with screw made on 
screw machine, and the shield a 
stamping fitted around head during 
assembly. 


C. FASTER THAN FORGING. Shifter 
lever is bent into double “L” auto- 
matically in bolt header . . . replac- 











ing 2-stage forging operation. The 
header does it at high speed from 
continuous rod. 


D. METAL FLOWS TO SHAPE—NO 
WASTE. No longer cut on screw ma- 
chine, insert screw for plastic parts 
costs 40% less. Cold header uses 
just the amount of metal required. 
The threading and knurling, too, are 
done automatically at high speed. 
Metal forced to cold flow into 
shape results not only in savings but 
also in stronger parts. With uncut 
flow lines, the piece is better able to 
withstand stress concentrations. 
For an expert opinion on parts 
you now use, check with Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 
Plants at: Port Chester, N. Y¥; Coraopolis, Pa.; 
Rock Fails, Iil.; los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


12-point fasteners cut wrench clearance space 


Double hex RB&W bolts and nuts measure smaller across 
their points than single hex fasteners. Used with an exter- 
nal socket wrench, they permit optimum driving torque to 


be applied. 


Thus, while permitting design of more compact assem- 
blies, these fasteners also assure proper preloading for 


stronger connections, 


Available with plain flange, or SPIN-LOCK design which 
incorporates teeth that embed upon tightening and re- 
sist loosening under vibration or temperature changes. 
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CTIVES 


in design and development... 


| niversities Hit The Defense Department, and in particular the Air Force, has made a 
"tragic blunder" that will damage the military safety and industrial well- 
by Gorernment being of the United States. The consequences will become apparent within 
‘Research Cuts a few years. These are strong statements, but typical of the ones that 
university administrators are making as they ponder the meaning of 
Defense contract cancellations that threaten continuation of many basic 

research projects. 

The immediate cause of the current cutback crisis may be eliminated at 
any time. But regardless of when, research administrators feel serious 
damage has been done. Crises of this type have occurred before and may 
occur again. The issues will undoubtedly be essentially the same. It may 
be well therefore to look at these issues in the light of the present crisis. 

Research administrators have been receiving orders since late last summer 
to stop work on some projects or to cut expenses on others by 5^7, and to 
hold off on payments until next year. The orders have come with dramatic 
suddenness and with great confusion. In many instances, communications 
with the government have had a comic-opera flavor. As one administrator 
put it: "First we get a telegram to cancel a contract, then the next day we 
get a telegram to cancel the cancellation.” 

These actions are, of course, in line with the general policy of rigorous 
eccnomy which has been forced upon the Services by higher administrative 
authority. A sudden shift from spending freely for research and procure- 
ment to a policy of holding spending within narrowly prescribed limits 
has caused considerable and well-publicized hardship to industry. 


Research That the universities have been hit, too, appears superficially to have 
] the merit of democratic treatment, and takes the line of thinking that 


A ppro. ich Is university research, and industrial research and procurement, were designed 
Different to achieve the same results. But many university people feel strongly that 
this is an unrealistic appraisal of their contribution. Their government- 


supported investigations are generally basic in character—the type of 
project that pushes through to some new understanding of our physical 
environment. It is inexpensive in comparison with its results. Or as it 
has been put, “the only trivial thing about basic research is the cost.” 
But basic research must be a continuing activity. It cannot be turned on 
and off like a production line, nor can it be produced at will as the need 


arises. 


The Long-term The government has become an important—in fact, a major—source of 
k support for basic research in the nation. And most university people 
Consequences recognize the need for cutting government spending. They also recognize 
that the Air Force is in an extremely difficult position. But the long- 

term consequences of cutting basic research deeply disturb them; many 

feel, furthermore, that the cutbacks in university research will not even 

accomplish the immediate economies toward which they aim. The amount 

of money the Defense Department pours into basic research is small in 

comparison with the size of its total outlays and the cut in spending to 

which the Department is committed. The Air Force Office of Scientific 

Research, around which most of the controversy has jelled, has a budget 

of $16 million spread over 650 to 700 contracts. Navy has a basic research 


(Continued om page 49) 
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How to produce appl 
tı built-in polish 


Stainless is the one metal that maintains its beauty from plant 


with : 


to purchaser. Consumers appreciate its lifetime sparkle 
carefree durability of cleaning substantial feel. 
And you'll like the clean, dependable way that you can work 
and form Crucible stainless. 

Why Crucible stainless? Among the many good reasons are: 
Uniformity — strip and sheet unsurpassed in flatness and close 


east 


ances 


wider choice. Fast 
all avail- 


finishes, in a 


SIZes, 


Finish 


assortment 


tolerance control fine 
Supply — wider of 
able promptly through nearby Crucible warehouses, 


grades, shapes 


Join the switch to Crucible stainless. You and vour customers 
will be glad you did. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


Write for a free copy of the “Crucible Stainless Fabricator's Handbook". 


first name in special purpose steels 


Crucible Steel 


Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd. 
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" CTIVES (continued ) 


budget of $26.5 million. Army has a total research budget of $420 million, 
and probably 5€; to 10€, of this goes into basic research. These are 
relatively smail amounts and their elimination would fall far short of 
the Department's objective: to cut spending by $2 billion. 

Furthermore, a disturbance now in continuity of the programs will 
serve to increase their costs as they are reactivated. An administrator at 
the University of Michigan Engineering Research Institute has pointed 
out that each student who leaves the university because of cutbacks carries 
with him a certain amount of training and know-how. Restoration of the 
program will not bring back the engineers who were working on it 
originally. New people can be trained, of course, but at an expenditure 


of time and money far greater than savings the cancellations can effect. 


These long- and short-term consequences of government action have 


One € Jpinion 


aroused strong feeling. For example, Dr. Antonio Ferri, Director of the 
Aero Dynamics Laboratory of Brooklyn Polytechnic Institute, has this state- 
ment for Product Engineering: "I am in strong disagreement with the 
sudden and drastic nature of the recent curtailments in the sponsorship of 
research by the agencies of the Department of Defense. 1 believe that these 
curtailments, and the manner in which they have been made, will seriously 
damage the research effort and the consequent technical advancement of 
the United States, both from a short-term and long-range point of view. 
Although our establishment has been affected to a more moderate degree 
than some other laboratories, this continuous research instability will 
reduce our research capabilities and force our activities to proceed on an 
increasingly limited scale. It is very difficult to assess the long-range con- 
sequences of the aforementioned contraction in terms of both money and 
research advancement. I believe that when the over-all effects are consid- 
ered for a long period of time, it will be found that a substantial increase in 


cost will result. This would be more true if an emergency should arise." 


Graduate Student There are other less obvious ramifications to the cutbacks. Creation of 
) : a large number of research projects has afforded the universities a unique 
/ rogram Hit opportunity to teach promising advanced students by allowing them to 
work along with scientists on important projects. Many students depend 
upon the small incomes they earn this way to cover part of their tuition 
expenses. Elimination of the projects will therefore affect both the quality 


and quantity of young scientists. 


l nnersities Commenting on the financial bind, Dr. Oram C. Woolpert, executive 
l i director of the Ohio State Research Foundation, has said: “We have just 
Strapped for been asked to accept deferrment of payment for some agencies until after 
Funds the first of the year. We have reluctantly agreed to do this. Obviously, 
we can’t carry these costs very long for many research contracts without 
going out of business. We can do so only as an interim measure. We are 
carrying on some programs in the belief that an extension or a new con- 
tract will be forthcoming. If neither comes, we are out of pocket. In 
other instances we have contracts and funds, but the agencies won't pay 
for costs incurred under the usual schedule. This, too, means money out 
of pocket." 

The threat of dismissal has been hard on the morale of many university 
scientists, who are already underpaid by the standard of earnings in other 
professions. Many will be reluctant to accept government work again, 
though the need for their services becomes urgent. This attitude may 
linger long after the situation stabilizes. —Paul Anderson 
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FACTS 


BALL BEARINGS 


ror GIANT JETS 


OR TINY INSTRUMENTS 


From high-capacity mainshaft turbine bearings 
of special steels and finish, stabilized for high 
temperature operation, down to tiny precision 
instrument bearings of exquisite accuracy —look 
to New Departure as the source you can rely on. 
For New Departure has the experience, the 
equipment and the ability to produce the world's 
finest ball bearings. 


FRAC- DEC- 
TION IMAL 


Turbine bearings with two-piece inner rings 
in bore sizes from 25 to 220 millimeters. Send 
for New Departure catalog ABC. 


Precision instrument bearings in bore sizes 
from 3&4 to ¥% inch. Send for catalog PIB. 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS LIKE A BALL 
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areer Insurance 


Graduate degrees in engineering, permitting and accrediting specialization, 
ire one obvious and necessary answer to two pressing problems; technical 
manpower needs of our increasingly complex economy, and recognition 
for the engineer. But graduate schooling is hard to get and harder 
to pay for. The attractions of immediate and lucrative employment, the 
overload on trained personnel, and the requirement for military service 
ill conspire against further schooling. 

Many industries have sought a solution by cooperative off-hour 
irrangements with local colleges, or even by sponsoring promising men 
for as long as a year in advanced training. Many have imported professors 
to teach special courses. But Hartford has found a much more 
practical answer (Oct. 14, p. 111 

Specifically, United Aircraft spent more than $625,000 to convert 
1 former shopping center into a graduate school operated by Rensselaer 
Polytechnic Institute, Troy, N. Y. It has a faculty of 40, offers MS 
degrees in 10 major technical fields, and has an enrollment of 450 
is its third year opens. Students take two evening classes a week, can 
complete the required 30 credit hours in five semesters. Cost is $65 per 
credit hour, but the check for $1950 per degree is, in 99% of the cases, 
being picked up by UA and the dozen other local companies who send 
men there. ‘They also pay any deficit. Among well-known names represented 
are Chapman Valve, Combustion Engineering, Electric Boat, Fafnir, 
Gray, Monsanto, New Departure, Trumbull, and Westinghouse. 
Combustion Engineering even placed its Nuclear Research Division in 
Hartford because of the school. 

Sponsoring companies claim they're getting their money back in ease of 
recruiting good men and in better work by participants. Classes begin 
at 3:45 pm and run through the evening, so there is little interference 
with the working day. 

Hartford is of course known nation-wide as The Insurance City." 
[hus the location is singularly appropriate, because a plan providing 
advanced technical degrees is a plan for career insurance. In this instance, 
however, it was industry that discovered and sponsored the program, 
not the insurance companies, and the insurance is for a better life for the 
insured, not compensation for his heirs. His premium is only time and effort 

Note that “big industry” conceived the idea, implemented it, and is 
picking up the check. A far cry, this, from the demagogue-publicized 
picture of big business as a nickel-nursing, soulless octopus, submerging 


individual initiative in corporate expansion and profit. 





Transistors 
vs Tubes 
for Industrial 


A Size range... 
of typical transistors, here about actual size, shows that 


standardization has not yet arrived. Largest is a 3-watt 


STAFF 


Motorola power transistor. Others (from left) are made by 
GE, Raytheon, Amperex, RCA, and Philco, the smallest, 


which has about 5-milliwatt output 


REPORT 


Transistors have been touted as the successor to electronic tubes. But 


along with outstanding advantages, they have some significant limitations. 


Here are the facts... 


Bondi of transistors in 1948 started a revolution 
n the field of electronic amplification unequalled since 
the advent of De Forest’s triode vacuum tube 50 years 
igo. A current survey by Stanford Research Institut 
ndicates that this year's production of about 25 mi! 
lion units will increase to 125 million transistors in 
1959, with 49 million of them for industrial applica 
tions 

l'ransistors are available for four principal applica 
tions where tubes have been used: low-frequency ampli 
fication, high-frequency amplification, switching, and 
high power output. While a substantial proportion of 
the low- and high-frequency types are now used in enter 
tanment and communication equipment, ipplications in 
industrial electronic circuits are growing. High frequenc, 
types are suitable for low-power switching and pulsing, 
in counting Circuits and computers. Power transistors 
ire used principally for low-frequency amplifiers and fo: 
driving motors in automatic control systems; the trend 
includes some transistors designed for high-power 


vitching service 


l'ransistors are smaller, more efficient and more dui 
ible than. vacuum tubes. 


Size . . . Amplifying function in a transistor takes place 
in a minute volume of material—pinhead size. Even 
ifter adding necessary structural support, leads and 
mounting means, the physical size is only a small frac 
tion of the volume required for a comparable electron 
tube 


Efficiency . . . Transistors can operate with an electrical 


eficiency of 50% or better; 75% in some types of 
amplifiers. For cathode-type electron tubes, efficiency 
ranges from less than 5% to as high as 10%. Tubes 
require continuous heater power-transistors require 
none; the tube is a high-resistance device with sub- 
stantial internal losses—the transistor is low resistance 


ind has low internal loss 


Compatibility l'ubes generate power at high volt 


ige and low current, often requiring amplification 
before useful work can be obtained from them; by con 
trast, transistors are high-current devices, therefore 
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pier 


s«mim 


Remarkable miniaturization . 
is possible where heat dissipation isn't a 
problem. The tranistorized Westinghouse 
servo amplifier (held in hand) replaced the 


five tube-type units below. Weight was 








cut from 33 to 4 oz. Fewer components 
were needed—39 for the original, 24 for 






the new. Six tubes were replaced by 5 










transistors; power consumption reduced 
from 40 to about ] watt 





Heat dissipation methods . . . 
for power transistors are varied and ingenious. To keep - 
the sensitive junction at safe operating temperature, 
tendency is to provide a large heat sink with generous 
surfaces for conductivity or radiation to a cooler medium. 


more readily adapted for direct operation of contactors, 
solenoids, clutches and motors. 






Contrasted with tubes, transistors can be turned on 
instantly and require negligible standby power. They 
can be powered by low-voltage batteries—1.5 to about 
28 volts—while power-amplifier tubes require voltages 
of 250 to 1000, or even higher 


Durability l'ransistors do not fail from exhaustion, 
is do tubes. Unless abused or overloaded, operating 
characteristics do' not change during lifc. Some early 
tvpes underwent change with time through contamina 
tion by moisture, but effective hermetic sealing has elim 
inated this problem. 

Shock or vibration has less effect on transistors than 
on tubes. Transistors are simple, solid structures with 
inherently good strength and rigidity. Some types will 
withstand shocks of 500 g and steady loads of 20,000 g 
in a centrifuge. 



























Complete packaged amplifier . . . 
made by Centralab is less than 9/32-in. dia, 
with transistor, capacitor, 3 resistors and 







4 leads, connected and encapsulated. Voltage 


BUT THEY MUST BE KEPT COOL 
Main limitation of the transistor is the damaging 
effect of elevated temperature, whether in storage or 
in operation. The upper limit for germanium transistors 
today is 85 to 100 C, and for silicon, 150 to 175 C 


gain is 21 db at 1-mw output; current drain 





on 1.3-v mercury cell is only 0.5 ma 












Operation above these temperatures causes a continu max : * E i 
ous and permanent reduction in performance until th. EN i 
transistor no longer functions as an amplifier, but UU | 
merely acts as a conductor. If the temperature is raised 
high enough to destroy the junction terminals, failurc 
is complete. $ 

The amplifying property of germanium transistors is $ 
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Three Basic Ways of Connecting Junction Transistors 


Common Base 


Operating Characteristics 


Resistance, ohms 
Input 


Output 


Voltage 
Current 


Power 


What They Are, 


\ transistor is a small piece of semiconducting 
material, such as germanium or silicon, to which 
three electrodes are attached. It can be considered 
as a conductor with three sections in series: an input 
section (emitter), a central control section. (base 
in output section (collector), as in diagrams above. 
[he base corresponds to the control grid of a 
vacuum tube, the emitter to the cathode, and the 
collector to the plate. 

By applying an ac or dc control voltage to the 
center, a dc current flow through the device can bx 
reduced or increased. Since a substantial flow of out 
put current can be controlled by a signal of quite 
current, thc 
primarily as a current or power amplifier 


low voltage and device functions 

lhree commercial types have characteristics useful 
in industrial control circuits: point-contact, surface 
barrier and. junction. Differences are mainly in the 
manufacturing methods employed in producing the 
junction between a tiny germanium or silicon wafer 


and an indium dot or a fine bronze wire. 
Point contact type has two 5-mil bronze wires 
welded side-by-side to the wafer with the welds 


| Common Emitter | 


Common Collector 


Collector 
Output 


Emitter 


600,000 





AAN 


OVU 


AR 
423 


6000 





How They Work 


separated by about 0.002 in. Power capacity is 
limited to milliwatts by the small size cf the junc- 
tion and the limited volume of material in the con- 
tact zone. Principal advantage is high amplification 
at high frequency. 

Surface barrier transistors have leads connected to 
opposite sides of a wafer section etched to a thick- 
ness less than 0.0005 in. The surface is plated with 
indium and leads are attached. Gain and maximum 
frequency are in the same range as in the point 
contact type; power capacity tends to be a little 
lower, often under 5 milliwatts. 

[he junction type can handle watts of power be 
cause the contact areas are large. The junction is 
made by fusing and diffusing the indium disk into 
the wafer. Power gain is in the range of 1000 to 
10,000 with power output up to 20 watts with ade 
quate heat dissipation. 

Transistors can be connected with either the base, 
the emitter, or the collector common to both input 
and output circuits. Performance characteristics are 
different for each connection, as shown in the 


table above for junction transistors. 


Product Engineering 





October 28, 1957 


Transistors — &&eoa- 
SOME TYPICAL APPLICATIONS 


| 7 ; ium 


LZ 

DL. 

Å: 
L| 
B 


L| 
| 


Battery-powered cardiac monitor 
has packaged transistor circuit requiring 

only 3-v supply—danger from spark ignition 

of ether is eliminated. 


Machine-tool control console . . . 
developed by Autonetics employs printed-wiring 
boards with transistors 


1 maximum at about 25 C. Performance de 
both higher and lower temperatures; below 
operation is seriously impaired 

l'he decrease in amplification at elevated temperature 
may be offset by bias and temperature-compensating 
circuits, but constant amplification can be obtained only 
it a reduction in gain and power output 


AMBIENT OR SELF-GENERATED HEAT 


l'wo sources of heat affect transistor operation: am 
bient temperature, and heat generated in the transistor 
bv current flow. Where the temperature of mounting 
surfaces or ambient air exceeds safe values, fans or 
blowers can help dissipate heat. Whatever the means 
used, the transistor junction must be kept cool. 
With low-power transistors, the cooling problem is 
usually easy to solve. For power transistors, however, 
the operating temperature of the junction is the limi 
tation on power output. Ratings always include max 
junction temperature; specifications give the junction 
temperature rise per watt of power, and allowable power 
for a given transistor-case temperature. With these data 
the size of the heat radiator can be determined 
Because of the cooling problem, transistor power am 
plifiers may require more space than equivalent vacuum Outdoor warning flasher .. . 
tube circuits. ‘he allowable operating temperature of has transistor timer using so little current 
a transistor is 250 to 300 C lower than for a tube, and that batteries will last for 1200 hr. 
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Voltage or Current Gain 


Power 


Gain 


Decibels 


Decibels vs gain... 


A quick conversion chart for units of power, current and voltage. 


the rate of dissipation is much less; consequently, for 
1 given power output the radiating area required to 
dissipate the heat from a transistor is substantially 
larger than for a tube. When transistors are used with 
tubes, the transistor must be protected from heat 
radiated or conducted from tubes. 


TRANSISTOR RATINGS 


Maximum allowable temperatures usually are the 
same for operation or for storage. While operating- 
temperaiure limits apply to the junction rather than 
the case, the limit is normally given for the mounting 
base because of difficulty in determining the internal 
junction temperature, 


\nother phase of the temperature problem is pre- 


ented by voltage surges or transients which may 
momentarily raise the temperature above safe values. 
Normal operating voltages therefore are much lower 
than maximum voltage ratings. For example, a transistor 
for a 12-v supply has a maximum rating of 60 v. Be- 
iuse of sensitivity to voltage surges, transistors normally 
cannot be replaced while equipment is in operation. 

Sockets are not recommended for power transistors 
because of the need for good heat transfer. Also, re- 
sistance of the socket contacts can be higher than the 
minimum internal resistance of the transistor, and 
power loss in the socket connection can generate un- 
wanted heat at the transistor leads. 


OUTPUT CONSIDERATIONS 


lubes far surpass transistors in power capacity be- 
cause the size of vacuum tubes can be made as large 
is required—almost without limit. Tubes manufactured 
today can produce as much as 500,000 w output at 
high frequencies. The state of the art todav limits 
transistors to about 15-amp current and 20-w power. 

Another limitation of transistors is the relatively high 
self-generated “noise” level. Even when controls are set 
for no output, a small current of random frequency 
flows. Where high amplification is needed, the noise 
from an earlier stage of amplification may mask the in- 
put signal and thus limit the amount of amplification 
obtainable. 

Amplification or power gain is commonly specified 
in decibels, which is sometimes confusing even to the 
expert. The chart above simplifies conversion. 


56 


For Your Library 


For more information on theory, fabrication, and circuit 
design, the editor recommends: 


Handbook of Semiconductor Electronics, by Lloyd P. Hunter; 
McGraw-Hill Book Co. Excellent practical manual that covers 
physics, technology, and circuit design. 


Transistor Circuit Engineering, by Richard F. Shea; John 
Wiley & Sons, Inc. Comprehensive discussion of circuit theory 
in all fields including amplifiers, oscillators, pulsing circuits 
and others. 


Transistor Electronics, Lo, Endres, Zawels, Waldhauer, and 
Cheng. A good circuit-design book which covers much of the 
ground covered by Shea. 


Transistors Handbook, W. D. Bevitt, Prentice-Hall, Inc. A 
circuit-design book simpler in approach than the above. 
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Current Sources for Transistors 


The field is moving too fast to hope that this list of transistor 
ma: fe-*urers is complete but it will offer a good starting 
r 

ex Electronic Corp., Hicksville, L. 1., N. Y.; 

. naix Aviation Corp., Eatontown, N. J.; 

Centralab, Milwaukee, Wis.; 

Clevite Transistor Products, Waltham, Mass.; 

CBS-Hytron Div., Danvers, Mass.; 

General Electric Co., Syracuse, N. Y.; 

General Transistor Corp., Richmond Hill, N. Y.; 

Delco Radio Div., Kokomo, Ind.; 

Germanium Products Corp., Jersey City, N. J.; 

P. R. Mallory & Co., Indianapolis, Ind.; 

Minneapolis-Honeywell Regulator Co., Minneapolis. 

Motorola, Inc., Phoenix, Ariz.; 

Philco Corp., Lansdale, Penn.; 

Radio Corporation of America, Somerville, N. J.; 

Raytheon Mfg. Co., Newton, Mass.; 

Sarkes Tarzian Inc., Bloomington, Ind.; 

Sprague Electric Co., North Adams, Mass.; 

Sylvania Electric Products, Woburn, Mass.; 

Texas Instruments Inc., Dallas, Tex.; 

Transitron Electronic Corp., Wakefield, Mass.; 

Tung-Sol Electric Inc., Newark, N. J.; 

Westinghouse Electric Co., Pittsburgh, Pa. 
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Exhaust 
parts 
fight 

diesel corrosion 
with . . . 


HOT-DIPPED 


ALUMINUM COATINGS 


HERBERT L. KEE, Chief Metallurgist 


Arthur Tickle Engineering Works, Inc., Brooklyn, N. Y 
Now Assistant Editor, Product Engineering 


removing it from the bath, and eliminating excess alu 


Aluminum hot-dipping, now easier, lets you substitute 
less-costly materials, lowers fabricating costs, and 
reduces maintenance. 


Tic strength of steel can be coupled with the cor 
rosion resistance of aluminum by coating steel parts 
with a bonded, impervious layer of aluminum. Alumi 
nizing is accomplished by a number of different proc- 
esses generally based on a coating process followed by 
a thermal bonding. Hot-dipping differs in that the 


coating and bonding occur simultaneously. Recent de- 
velopments in making this process easier have empha- 


sized its advantages, such as low distortion. 
Basic steps are cleaning the part to remove oxides, 
immersing the part in a bath of molten aluminum, 
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minum. To meet particular needs, there are variations 
of the process that involve special cleaning cycles, pre- 
heating, fluxing before and after dipping, centrifuging 
to remove excess aluminum, and heat treatment to pro 
mote diffusion of the aluminum layer into the steel. 
Protection given the steel has its limitations, of 
course. Salt-water atmosphere will cause the aluminum 
to corrode because the coating is anodic to the base 
metal. But the corrosion rate is about four times 
slower than that of zinc. In oxidizing atmospheres 
and dilute oxidizing acids, its corrosion resistance 1s 
much greater. But because the coating is cathodic to 
steel, it must be free from porosity or bare spots 
Although steels and other ferrous metals account for 
most materials dipped, metals with melting points 
ibove 1400 F and with low solution rates in molten 
luminum can also be coated. However, silver, lead, 





Conditions They Resist 


Salt-water atmosphere 


Industrial atmosphere, out- 
doors 

Sulphurous acid 

Condensates from combustion 
products 


Scaling, oxidation up to 1800F 
Carburizing of fixtures and 
furnace parts 


Corrosion by metallic residues 
in bunker C leaded, and 
high-energy fuels at tem- 
peratures up to 2500F 


loss of long-time physical 


WHAT HOT-DIPPED ALUMINUM COATINGS CAN DO 


Base Material 


Cast iron, carbon steel, 
low alloy steel 


Cast iron, carbon steel, 
low alloy steel 


Cast iron, carbon steel, 
low alloy steel 


Stainless stee! 


Nickel base alloys con- 


Specific Applications 


Electrical insulator caps 

Outdoor transformer cases 

Steel casement windows 

Steel wirecores for aluminum con- 
ductor cable 

Gas and diesel engine mufflers, 
exhaust manifolds and ex- 
haust pipes 


Gas and diesel engine exhaust 
valves 

Diesel engine piston heads 

Radiant heater tubes 

Carburizing boxes and spacers 

Oil refinery catalytic reformer 
reactor parts 

Boiler parts 

Superheater support brackets 

Gas turbine combustion chamber 
liners 

Jet engine afterburner compo- 
nents 

Radiant heater tubes 


Gas turbine blades 


Remarks 


Galvanic protection for iron and 
steel (two to four times life of 
zinc-galvanized steel) 

Replacement for stainless steel 

Up to 20 times life of zinc-galvan- 
ized steel 

Coating usually cathodic to steel 


Coating must be heat-treated to 
convert entire coating to iron- 
aluminum alloy 

Replaces stainless steel 

Aluminized cast iron grows during 
service 


Replaces nickel-base and cobalt- 
base alloys 
D ffused coatiag 


Gives longer life 


properties at 1500F or 
higher 


taining boron, titanium, 
aluminum 


Low alloy or stainless steel 


Coking of plastics and hydra- 


tin, zinc, aluminum and copper cannot be treated, nor 
can nickel-base alloys with nickel content above 80%, 
ind soldered and silver-brazed Copper- 
nicrobrazed recom 


assemblies. 


| assemblies are not 


brazed and 
mended. 


Shape of the part must be considered too. If there 
ire air entrapments to oxidize the material before it 
comes in contact with aluminum, it will not coat. Avoid 
such air traps as holes, lap joints, porous materials, and 
welds with incomplete fusion. Specifving a process that 
uses flux will allow more flexibility in selecting shapes 
because the flux will wet surfaces that are partially oxi 
dized, and permit coating. 


Less distortion is caused by aluminum dipping than 
bv other coating processes for high-temperature prote 
tion. Reasons for this are: 

* Dipping temperatures are between 1300 and 1400 F 
compared with 1800 to 1900 F. 

* Weight of parts supported at such temperatures 
causes distortion in any case, but in the hot-dip bath, 
weight is decreased one-third by the buoyancy of the 
molten aluminum 

* Liquid heats the part much more rapidly and uni- 
formly. A 2-in.-thick section can be heated to 1300 F 


5 
mn 2 min 


l'o take advantage of the low-distortion characteristic 


Plastic reactor vessels 
zine Rocket fuel auxiliary power units 


Allows use at higher temperatures 
Diffused coating is barrier to oxi- 
dation of precipitating agents 


Superior to most metals 
Diffused intermetallic surface does 
not catalyze coking 


requires careful design, and heating parts directly to the 
dipping temperature. Distortion will occur when thin 
sections are restrained by heavy sections. In general, a 
part that has a cross section up to five times thicker 
than that of another section can be dipped with no 
distortion; if between five and 10 times thicker, there 
may be distortion, above 10 times thicker, all parts 
should be examined for points where thin sections are 
restrained by the very heavy sections. 

Parts and welded assemblies should be stress-relieved 
prior to dipping. Usually, rectangular shapes with large 
radii at the corners of fabrication will distort less than 
rectangles with small radii, and cylindrical surfaces held 
vertically will distort less than rectangular shapes. 


Proper suspension of parts will both decrease distor- 
tion, and facilitate drainage of the molten aluminum 
Parts should be so arranged that large flat surfaces are 
held vertically to present least resistance to the alumi 
num on entering and leaving the bath. Long, thin parts 
should be suspended with the long dimension vertical 
and suspension points should be attached to the stiffer 
vertical surfaces. For example, suspend from the shorter 
sides of a rectangle rather than the longer sides or the 
corners. 


Post-forming of parts dipped with pure aluminum | 
difficult without cracking the coating. However, addi 
October 28, 
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Jet engine liner 
shows typical application 
for aluminum coating. It 

slows damage from hot 


exhaust gases 


of silicone and beryllium will increase ductility of 
the bonc for fabrication. Aluminized pipe can be bent 
iround a 5-in. diameter. There are no problems in 


minor straig ..cning of pipe after welding and stress 


Welding methods are available for joining coated 
parts. Simplest is to remove coating, weld normally, and 
spray-aluminize the joint. For piping, special designs 
using backing rings permit welding without subsequent 
repair of the coating. Welding without stripping coat 
ing requires a diffused coating. Stainless steel rod on 
diffused coated surfaces can also produce satisfactory 
joints. As yet, however, welded joints using diffused 


oatings are not permitted by pressure vessel code. 


Brazing aluminum-coated material is like brazing 
solid aluminum. Recent developments proved the prac 
ticability of welding aluminum-coated steel to solid 
luminum. 


Threads, when aluminized, tend to form fillets at the 
oots, preventing good fit. Threads should be machined 
or chased after dipping, rather than masked, because 
masking costs are high. Centrifuging can clear male 
threads, but female threads must be chased 


Coating thickness includes the intermetallic alloy 
ind the aluminum overlay—a total can run from 0.001 
to 0.010 in. Almost all of the alloy layer is formed by 
diffusion of aluminum into the base metal. For out 
door use, a heavy aluminum overlay (0.005 in.) is pre 
ferred. Diffused coatings require a thin overlay (0.001 
n. max) to prevent spalling during diffusion treatment. 
For optimum ductility, both the alloys and the overlay 
hould be kept to a minimum. 

Thickness of the intermetallic is a function of time, 
temperature, composition of base metal, and bath com 
position. For example, carbon steel dipped in commer 
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cially pure aluminum at 1300 F forms a 
0.002 in. per minute of reaction. For low-all 
the rate is about 0.001 in.; for stainless steel 
18-8 variety, about 0.0007 in 

Overlay thickness, on the other hand, is depend 
on drainage of aluminum as parts leave the bath, and 
therefore more difficult to control than the intermetal 
layer (special techniques can be used to remove th 
variable overlay, leaving the readily controllable all 


laver [his is because thicker parts take longer to 


ind allow more time for aluminum to drain. After 


luminum coating has solidified, heat remaining in the 
heavy sections produces thicker intermetallic at expense 
of overlay. For uniform coating, maintain unifor 
thickness; if this is not possible, specifv a hig 


ness 


Costs of commercial aluminum dipping are from 
three to five times those of galvanizing, or from 10¢ t 
10é per Ib. Because of price differential, aluminizing 
cannot be considered a cheaper substitute for zinc ga 
vanizing. However, the coating becomes economicall 
desirable for temperatures above 800 F, where zin 
coating will not give necessary protection. Aluminizing 
should be used where corrosion contaminates products 
poisons catalysts, or precipitates materials that cl 


pipes and systems. It will prevent costly d 


jwntime f 


equipment operating in remote locations or where re 


placement costs are high. The accompanying chart list 


other applications. 


EDITOR'S NOTE: This article is one of a series on corrosion 
resistance and high-temperature protection. Other pertinent 
articles are: ‘‘Fluidized Plastic Coatings for Corrosion Resist 
ane,” Jan ‘57, p 140; “Corrosion of Dissimilar Metals, 
Dec ‘56, p 187; “Chromizing for Resistance to Corrosion and 
Wear,” Nov ‘56, p 180; “Developments in Sprayed Metal 
Coatings,” June 56, p 194 





ER PRESSURES 


for mobile 
hydraulics? 


Strong-arm jobs . . . 


don't trouble this Herculift for which Hibbard-Riley & Asso- 
ciates designed a 6000-psi circuit 
a 25-ton log on a 7V5-in. ram. 


The machine is carrying 


In many applications, 3000- to 6000-psi circuits 
are no more expensive than lower-pressure ones. 
They take less space, move faster, and use power 


more efficiently. 


E. scrapers, loaders and similar mobik 


onstruction equipment expend | large percentage of 
their total power in operating hydraulic accessories. 
l'raditionally these circuits have been designed for 800 
to 1750 psi. But now, following the lead of aircraft 
and machine-tool systems, a shift to higher pressures 
is developing 

Higher cost of the piston pumps required has alwavs 
been a strong deterrent to the jump to 3000 psi. ‘They 
remain more expensive (in dollars per horsepower) than 
equivalent gear- and vane pumps. However, cash sav- 
ings from the lower cost of smaller lines and cylinders 
in high-pressure systems, particularly in the higher 
power ranges (over 25 hp), may more than offset in 
creased pump cost, and give bonus in smaller space 
requirements and faster response 

High-pressure valves, cylinders and associated circuit 
components are now readily available so complete sys 
tems can be designed, and high- and low pressure 
circuits compared, system vs system, for economy, least 
weight per horsepower, and space 


SIZE REDUCTION 


e Cylinders. A cylinder is designed for a net force 


output which is a product of piston area and fluid 
pressure 


If pressure is increased from 1000 to 6000 
psi, the cylinder area may be reduced by 83 A 


z : 
6-in.-dia low-pressure cylinder may be replaced by a 


WESLEY R. MASTER 


Director of Engineering, Dynex, Inc 


24-in. high-pressure cylinder Often a single high 
pressure cylinder can replace two low-pressure cylinders 
Usually the greatest space saved by switching to high 
pressure will be in reduced cylinder sizes. 

When very small cylinders are involved, high pres 
sures are less practical because the calculated cylinder 
load is limited by piston-rod column strength. Higher 
column strengths are attained with alloy steels. Hol 
low piston rods can also be used, Fig. 1, but the valuc 
of this method is controversial. 

* Circuit lines. 


product of pressure and flow. For the same powci 


lransmitted power is proportional ti 


utput, higher pressures permit considerably reduced 
flow volumes. Piping diameter can be reduced (even 
taking increased wall thickness into account) and bend 
radii can be smaller, simplifying installation 

e Pumps. Direct comparison of high- and low-pressure 
pump sizes is difficult because of their non-uniform 
shapes. In general, for the same power output, siz 
differences will be small. 

e Valves, Because flow is reduced by the same ratio 
that pressure is increased, valves need to port much 
less oil to do the same job. However, possible siz« 
reduction is offset somewhat bv increased structural 
strength required to accommodate the higher pres 
sures. A small net gain in space may be expected 
è Reservoirs. Capacity of oil reservoir is usually based 
on total oil in the circuit, and maximum flow demand. 
Both are inversely proportional to the pressure so 
reservoir size for the same power is substantially rc 
duced at higher pressures. ‘This is significant, espe 
cially on mobile equipment where unobstructed space 
is at a premium 

e Weight will generally be proportional to size and 
space requirements. In particular, weight of cylinders 
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1 


ind reservoirs can often be reduced by a factor of two to four. Weight 


of pumps and valves will be comparable at cither pressure 


SPEED AND EFFICIENCY 


\ highly desirable attribute of high-pressure systems is the livelier 
response to control. Reduced oil flow results in lower pressure drops in 
lines, fittings and orifices, and a higher proportion of pump pressure 1s 
available at the cylinder. ‘This increases speed of response and makes 
cvlinders more sensitive to value actuation 

It also explains why high-pressure circuits are generally mor 
efficient, less power is wasted in forcing large volumes through the 
piping 

‘he ratio of radiating area to cross-section of a pipe line is inversely 
proportional to its diameter. Smaller lines therefore maintain lower 
equilibrium temperatures, a definite advantage in any hydraulic circuit 

Further, piston pumps arc inherently more efficient than gear o1 


1 


units, Fig. 2, so there is less heat generated in the first place 


CIRCUIT COST 


[ypical construction-equipment circuits (most of them use gear pump 


cost from $15 to $22 per delivered horsepower for systems over 25 hp 


Of this total, only $1.50 to $3 per hp (approximately 10 is spent 
on the pump 

Piston pumps are, and will probably continue to be, more expensive 
than vane or gear pumps. But the price gap closing because high 
pressure mobile pumps need not be manufactured to aircraft tolerances 
ball check valves can replace rotating valve plates, and wobble plates 
can replace universal joints 

In equivalent high-pressure circuits, a piston pump will now cost 
approximately $5 to $9 per hp, but the cylinders are so much smaller 
that substantial circuit savings are possible. As the number of cylinders 
used in a particular circuit increases, total circuit cost, Fig. 3, becomes 
more and more competitive with that of low-pressure circuits 

High-pressure hose and fittings also lead to substantial economies. 
Investigation of a 50-hp job showed 6000-psi hose cost about half that 
of 1000-psi hose—result of the significant difference in hose diametet 
High-pressure fittings are small enough to be made on high-speed auto 
matic screw machines, whereas larger low-pressure fittings often must 
be made on turret lathes at roughly double the cost. Smaller reservoirs 
and less total-system oil also contribute to lower high-pressure circuit cost 

Note that comparisons of this kind should be made on the basis of 
power output at the fluid motor rather than power input to the pump, 
because piston circuits are inherently more efficient and for the same 


output power will require a lower horsepower pump. 


MAINTENANCE 


High pressure sounds good; there are many advantages, but what 
about leakage and bursting lines? Maintenance and assembly men 
must take a little more care, but if the system is assembled and run for 
a few cycles, then all fittings are retightened, subsequent leakage prob 
lems are comparable with those in lower-pressure circuits. 

Piston pumps will now last 4000-hr running time, significantly longer 
than gear or vane units similarly loaded. 

A high-pressure system seldom needs to work at maximum pressure 
setting. Working pressure varies all through the range and will be at 
maximum only a small portion of total operating time. 


LIMITATIONS 


High pressure is not the answer to every hydraulic problem. Fluid 
compressibility (approximately 1276 per 1000 psi) may adversely affect 
function, as in the precise positioning of cylinders in machine-tool feeds. 
High pressure is inadvisable when the cylinder becomes too small to 
function properly as a column. 
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Area tending to 
Straighten cylinder 





d 
] Column strength... 


for small cylinders may be increased with a hol- 
low piston rod. Bourdon effect of internal pressure 
tends to resist bowing of rod. 


Over ali 
efficiency 


Pressure 


2 Piston Pump efficiency ... 
is higher than vane and gear types over the entire 
range of working pressure. 


Totol circuit cost 


No. of cylinders 


3 Cost advantage... 
of high-pressure over low-pressure systems builds 
up when number of cylinders is large. 





DESI GN FEAT U R 


Steering wheel ond 
accelerator ring 


a 


\ 
r 


Turret Rotates Entire 
Assembly ... 


of power and control components 
engine, transmission, driving wheel, 
battery, fuel tank, brakes, generator 
ind instruments. Controls are simple 
und placed where operator can reach 
them easily. Engine acceleration is con 
trolled by ring mounted inside steering 
wheel; depressing this ring opens 
throttle. Brake lever is on dome over 
turret, directly in front of operator It 

rves as parking brake when latched 
Instrument panel (not visible) contains 
generator light, ignition switch and 
starter, choke, and engine-hour meter 
All turret components are accessible 
through hinged access doors. Power 
transmission system consists of centrif 
ugal clutch, variable-pitch V-belt drive, 
ind a worm-gear speed reducer on 
which the drive wheel is mounted 
Clutch, on engine crankshaft inside 
drive pulley, engages this pulley when 
engine comes up to speed. Drive pulley 
has weights that increase pitch dia 
when centrifugal force moves them out 
ward. An infinite number of ratios be- 
tween a 3:1 reduction and 1:1.6 over- 
drive are obtained with this mecha 
nism. Final speed reduction in worm 
gearing is 26:1. Worm is triple-threaded 
with a 144° helix angle and will over 
run when operator suddenly decreases 
engine speed. 


<= — Spindle 


Engine Accessories Are 
on Base Plate... 

in the structural support for turret 
dome and spindle Turret is 
suspended from spindle on a single 
sealed ball bearing. Gear-reduction 
unit, to which brake and drive 
wheel are assembled, is bolted to 
bottom of base plate. Drive wheel 
is cantilever-mounted, can be 
removed without disassembling 
entire drive. Turret assembly 
weighs about 1000 lb. It is aligned 
vertically by three rollers, mounted 
in the chassis, which ride against 
edge of base plate. Driven by an 
8.1-hp air-cooled engine, 

carrier can transport 4000 Ib at 
speeds up to 9 mph 





IN NEW PRODUCTS 


Swivels — Reverses Drive 


Gasoline engine, drive mechanism, and controls for the new Hyster industrial freight 
carriers and tractors are in a turret mounted over the drive wheel. Carrier is 
steered by rotating the turret-and-wheel assembly, which turns through 360 
and makes a reversing drive unnecessary. Power is transmitted to drive wheel through a centrifugal 
clutch and variable-speed belt drive; they form an automatic mechanical torque converter. 


Motion of Floating Plate . . . 
ictuates throttle linkage. Plate floats 
between foam rubber pad and a rod inside 
spindle. Depressing the ring at any point 
causes rod to move up and down and 
transmit motion to throttle linkage. Chain 
segments in linkage prevent operator from 
over-riding engine governor. A 3:] 
reduction in the steering gear reduc 
operator effort when maneuvering 

wheel hub is mounted on powdered meta 
bushing and geared to spindle t 

1 pair of idlers. If direct steering is d 
hub is keyed directly to the spindle 


Q 


— MÀ ] 


UII COT l| 


leering geor 
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PRODUCT DESIGNS 


WELDED 


WEIGHS LESS, 
COSTS LESS 


Hollow head and columns  , 


contain wiring . . . 

id piping for controls, and make a 
planned installation layout unnecessary for 
icat appearance. Much installation. time 
is saved in making connections to contro] 
boxes and fittings. Holes are cut in backs 

yoxes, and wiring is brought in through 


iipples; no piping is exposed at the floor 
l. Ductile iron is used for the press 
ind head-end castings, and for the 

ve pinion. Press-bed assembly is formed 
velding the bed casting to legs made 
Ihe welded legs are half 


ist integral with bed 


FRAME 


By welding steel plates and structural 
shapes to ductile iron castings to form the 
frames of 135- and 150-ton presses, the 
Ferracute Machine Co., Bridgeton, N. J., 
has reduced the weight of each press by 
about 8000 Ib. Complicated shapes are 
castings, but simple shapes are weldments 
of plates or structural sections. 


«Press head is assembled . . . 
by joining ductile iron end castings with struc- 
tural steel sections. To reduce cost, castings 
are rough-machined simultaneously before 
welding. Welding with Ni-Rod “55” elec- 
trodes makes annealing unnecessary. 
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Wire Insert Simplifies 
Bearing Adjustment 


A self-locking wire thread insert, 
Hexagonal 


— in a bushing that carries a jewel 
col 


bearing, simplifies setting of 
shaft end-play tolerance at 
assembly. Shaft carries the fly- 
wheel for tape drive of the 
Dictet, a portable tape recorder 
made by the Dictaphone Corp., 
of Bridgeport, Conn. 


Bearings support flywheel shaft . . 

which can have end-play tolerance of 0.002 to 04 in. One bearing screw is in the 
base plate, the other in a bushing pressed into a post supported bearing plate. Original 
bushing had no insert and bearing was locked with a jam nut. Tolerance setting 
changed when the jam nut was tightened, and required several adjustments. With 
these thread inserts, made by Heli-Coil Corp., Danbury, Conn., only one a liustment 
is necessary to obtain correct tolerance setting 


GRY Ex: Rey So Part cos —— à * ~ 
A MAT m DRE n fato A uk T$ Nee 
ES ee 09 08 08058 


Low cost, quiet operation, ease of 


Non-metal cleaning and low heat transfer be- 


tween motor and food container were 
basic objectives in the design of the 


Parts Featured In Blendal, a food blender made by 


Dewenter Industries, Los Angeles, 
F d Bl d Calif. These goals were met by ex- 
00 e n er tensive use of plastics. 


» 


f 


Blendal has resilient parts . . . 

wherever possible to reduce transmission of motor vibra 
tions. DuPont’s Neoprene was selected because the 
compound could be varied to obtain specific properties 
for each part; also, it resists atmospheric ozone, is taste 
less, and odorless. Neoprene parts include the feet 
that isolate base from working surface; the shock 
mounts that suspend motor; the container mounts; 
the driven half of the drive coupling; seals for con 
tainer and spindle. Container must withstand high 
temperatures for short periods; be light and shatter 
proof. It is made of Dow Chemical’s Stvrex 767. Base 
housing is a molded urea compound made by Plaskon 





PRODUCT DESIGNS 


COMMITTEE Guides Design 


Suggestions from customers, Management, Sales, Engineering, and Production 
were evaluated in the design of the Samuel M. Langston Co.'s type 241 
printer-slotter. Ideas were analyzed by a management committee of key 
people from each interested department of the Camden, N. J., company. This 
committee reviewed the project periodically to make sure these obiectives were 
attained: Press was to be of split construction, and able to print up to four 
colors with provision for adding coating stations; it should be adaptable to 
new developments in printing techniques; hydraulic, pneumatic, electrical, and 
electronic components were to be utilized for automatic controls and safety 
devices; setup time was to be shortened by incorporating independent 
variable-speed drives for all fountain functions, and by making adjustment 
possible with the press in open position. 


Printing stations separate 
for cleaning . . . 
ind setup, and for adjustment. A 15-hp 
hvdraulic pump supplies auxiliary fluid 
ower to actuate all fountain motions, 
load the lower front feed rolls, and 
open and close the press. Main drive 
iaft for printing rolls is in the rear 
ind runs full length of the machine 


A drive that avoided backlash 
build-up . . . 
inherent in long gear trains was requir | for the 
four-section, split-construction design because a 
cumulated backlash would seriously affect register 
Solution was a splined drive shaft running full 
length of the machine, with an independent 
worm-gear power-takeoff at each feeding, print 
ing and slotting station. Tne worm drives ab 
sorb, as thrust, much of the cyclic load pattern 
of the kicker and slotter mechanisms. Running 
register of the print cylinders, and the upper 
slotting shaft is adjusted by shifting the driv 
worm axially. Main drive motor and slotting sta 
tion are in the fixed section. Each worm drive in 
adjustment : cludes a remotely controlled pneumatic clutch 


Splined drive - Stations can be driven in any position 
drive shaft 
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Crane bridge is made of four 
girders... 
with a 77-ft span between centerlines of 
trucks that ride runway rail he main 
girders carry the large, 500-ton-capacity 
trolley; the center girder wry a smal 
75-ton trolley. Entire crane weighs 92t 
ton 

Bridge is designed with all load-trans 


| on helves 


mitting members support 
ill loads are carried in compression. No 
important stress points are in shear; fast- 
eners and welds carry no loads. Welding 
instead of riveting the girders reduced 


veight 15%. Maximum wheel loads of 
Ib required trucks to have four 
wheels and be self equalizing. Note « jual 
"ng pins that distribute load to 

'roup of 12 wheels in truck svstems 


87.500 


BIG HOOK FOR STEEL MILL 


Ladle cranes with a 500-ton capacity, now being erected at 
Bethlehem Steel Co.'s new Sparrows Point plant, will carry 
enough steel from furnace to ingot mold in one trip to 
complete a pour that requires three trips by 250-ton cranes 

in current use. Designed by the Morgan Engineering Co., 
Alliance, Ohio, cranes are made of welded steel sections, 
with automatic submerged arc welding used where 
practicable. Design required over 10,000 manhours. 


Ladle has outside diameter of 17 ft... 
at top and 13 ft, 10 in. at bottom. It is 17 ft, 34 
in. high and holds 385 tons of molten metal, and 
was made in three sections by the William B. Pol 
lock Co., Youngstown, Ohio 
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Two hooks on crane... 


support ladle. Each hook i 


ind weighs 3 
nine l-in 


rivets ] 








Wear and heat checking from high-speed stops 
are fought in the Mercedes-Benz SL-300 
roadster by lining the aluminum brake drum with 
1% nickel cast-iron—a good example of 
thermal expansion under control. Here's 
detailed design data on . . . 






E. M. WISE 


Assistant to Vice President 
Development and Research Div., International Nickel Co 


e. in temperature make it difficult to control 
critical dimensions in assembled metal parts, particu 
larly when dissimilar materials are used in the same 
issembly—precision gear trains, for example. Corrosion 
Nickel 
illoys provide a potent design tool in these circum- 
stances by combining several levels of corrosion resist- 


further complicates the tolerance problem. 


68 





EXPANSION 


ance with a wide range of thermal expansion character- 
istics. 

With these alloys, the same operational reliability 
found in many thermostatic devices can be designed 
into fasteners, press fits, and hermetic seals—areas 
where dissimilar materials must operate together over 
a wide temperature range. 

All pure metals expand roughly the same amount 
between absolute zero and their melting point: about 
0.022 in. per in. The softer metals with relatively low 
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Room- temperature exponsivity,in/in/?*F X I07S 


1 


N 


Brass 
2% Be Cu 


Copper 


Austenitic 
stoinless 


o 
expansion 


Inconel X 
Nickel 


Cast iron 


Carbon steel 


Cast Ni-Fe alloys 


^ 


Ductile cast Ni-Fe olloys 


57Co-9Cr 
Molybdenum 


expansion 


o 


Wide expansivity range... 


lends versatility to nickel alloys, compared here to 
some common engineering materials. 


melting points, such as aluminum and magnesium, have 


the largest expansivity (relative 


degree); 


change in length per 
the higher melting point metals—for example 
platinum, tungsten, and molybdenum—have expansivi 
ties on the low end of the scale. 

material usually with 
too, 


plicated by phase changes. 


However, expansivities vary 


variations may be 
Nonetheless, 


selection, alloys differing widely 


temperature ind these com 


by careful 
in expansivity over a 
from the 


selected temperature range can be made 


metals 


LOW-EXPANSION ALLOYS 
Iron-nickel alloys were among the first used in con 
trolled thermal expansion applications. French metal- 
that the 
nickel, have exceptionally low thermal ex 


common 


lurgists discovered certain alloys, in range 


55 SU 


The cause was 
to the magnetic 


pansivity at room temperatures. 
known but 
characteristics of the 

All of the 


magnetic, 


un 


has since been traced 


illovs 
illovs in this category table above) 
the 


abnormally 


see 


ind interaction such 


h ive 


irc 
that 


weight 


magnetic 


IS 
volume unit 
When 
forces between atoms decrease and 
the that would nor 
[his compensation is almost complete 


the 36 nickle 


they high per 


at room temperature. these allovs are 
heated, magnetic 
nearly counterbalance 


mally 


expansion 
occur. 


around room temperature In allov, 


Invar. 


Because this low-expansion characteristic arises from 


ferromagnetic effects, it ceases when the material be 
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Invar 


Kova 


No. 4 


Dumet 


Inconel 


Monel 


Alloy 


Average thermal 
expansion coef. 
in. in. F, 70 F to 
300 F 650 F 


Composition 


7Co 

Fe 

Fe 
r 17Co 
6Cr— Fe 
7Cr—Fe 
Fe (25% 
8'ACr 
Fe 
13Cr 


Fe 


Fe 


Cu-clad) 
Fe 


E WWNHH OC OC 
&n OD Q2 I9 *Q (€) Oo Q ^O (C 


Fe 


Q^» G^ i wok nn wh 
Qno o 0 NOUSN 9 


Low carbon steel 
"A" Nickel 


30Cu 
8'2Cr 
11Cr—Fe 
7Mn —Fe 
5Mn 3 


Fe 


2Cr—Fe 


Expansivities of Some Special Expansion Alloys 


comes nonmagnetic. The temperature at wh 
is the “Curic 
ı result of the sharp increase in expansivity of 

the Curie point, this tem 
called the inflection temper 
that the 


expansivitv 1s lesir 


magnetism disappears tempera 


expansion iron alloys near 
perature is also frequently 
of the alloy [his 


temperature over which 


ture means range 


low 


must be considered, and compromises between min 


mum expansivity and sufficiently high Curie tempera 


ture may be required 


Thermal expansion properties for 


generally controlled by adjusting the nickel 


to a limited extent, by variations in mechanical 
[he infl« temper 


creases with nickel content so that, at the 


ind heat treatment tion iture 
expense 
in increase in. minimum expansivitv, à wider temper 
ture range of expansion is secured in allo 
taining 42 to 50% nickel. 

Practical experience shows that four Ni-le 
tions with quite different combinations 


temper iturc 


low 
ompi 


ind. expansivitv. will. cover 
nickel for 


nickel for temperatures up to 


tions: 36 low 
400 F. 42 


F, 46% nickel for temperatures up to about 
50 


expansivity 


nickel for environments reaching 1000 1 
some of the nickel in th 


Curie 
Although this technique has been used t 


Cobalt can replace 


expansion alloys where high temperature 


desired. 
some extent to produce alloys of the Invar type with 
extremely iow or even negative expansivity in the room 


1.1 


temperature region, probably the most widelv used 





Lineor expansion ,inches X i07? 


p 


<- * Useful ronge 


Curie temperoture 


Temperature 


2 inflection temperature .. . 

limits useful temperature range for low-expansion 
nickel-iron alloys, but can be adjusted by changing 
nickel content. 


Kovar with 17% cobalt and 29% nickel. This alloy 
has largely replaced tungsten for sealing to Pyrex and 
similar low-expansion glasses. With vitreous enamels, 
especially where temperature cycling is a factor (as in 
wire-wound resistors) a 46% nickel-iron provides a 
good coefficient match. 


Chromium 


improves corrosion 


low-expansion alloys 


the resistance of 
For example—iron with about 
57% cobalt and 9% chromium is useful in corrosive 
environments, especially as the low-expansion compo 
nent in thermostatic bimetals. Another iron alloy, 
with 42% cobalt and 6% chromium, provides a good 
wetting surface for soft glasses in hermetic seals. 

At higher chromium levels, the ferritic chromium 
stainless steels such as AISI 400 series have expan 
sivities slightly below those of the plain-carbon and 
low-alloy steels. Certain alloys in the 400 series, free 
from abrupt changes in expansivity, can be sealed to 
soft glass and are used in metal television picture tubes 


HIGH-EXPANSION ALLOYS 


Straight carbon steel can be considered a boundary 
metal between the “low” and the “high” expansion 
illoy groups. However, higher coefficients of expan- 
sion are often desired. Widely used here, especially if 
high strength or special corrosion resistance is re 
quired, are nonmagnetic alloys or those nickel alloys 
that are weakly When only a moderate 
increase over steel is needed, Inconel is often employed. 
Monel and related nickel-copper alloys constitute a 
family of slightly higher expansivities. 


magnetic. 


Another family, 
with still higher values, are the nickel-chromium and 


o 


^ 


ro 


3676. 


300 500 
Temperature, F 


3 Curie temperature ... 

goes up with higher nickel content in iron low-expan- 

sion alloys, but this also increases minimum expansivity— 
often forcing compromise in design. 


steel 
of the AISI 200 and 300 series, with room-temperature 
expansivities in the range of 8 to 10 millionths per 
degree F. 


nickel-manganese-chromium austenitic stainless 


These alloys have generally excellent corro 
sion resistance and mechanical properties. 
Expansivities above 12 millionths per degree F ar 
obtained commercially by properly choosing the nickel, 
manganese, chromium and carbon content of the non 
magnetic austenitic steels. Ivpical uses for thes 
allovs are in high-strength bolts for use with nonferrous 
parts and as control cables in aluminum air frames 
l'he highest expansivities are usually found in alloys of 
nickel and content. Consequently, 


maximum expansivity, rather than corrosion resistance, 


lower chromium 
is the main factor in choosing these alloys— particularh 


for bimetallic elements. 


NICKEL CAST IRONS 


When manufacturing economy and wear resistance 
are vital factors in thermal 
oil pumps, 


expansion applications—hot 
and engine cylinder liners, for 
example—the high-nickel and nickel-copper cast irons 
can be used. [his family, called Ni-Resists, are 
generally analogous to the controlled-expansion wrought 


valves, 


nickel-irons, and provide room-temperature expansivi 
ties controllable between the limits of about 2 to 10 
millionths per degree F. By 
metal with 


treatment of the molten 


manv of these allovs can be 


magnesium, 
produced in ductile form with spheroidal, rather than 
flake graphite, to provide increased strength and tough 
ness. 

For minimum dimensional variation with changing 
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o 
o 


— — 


Steel — 


Cost #08 a 


Mean coefficient, in/in/°F X 1076 


400 
Temperature, F 


4 Nickel cast-irons ... 5 Aluminum pistons... 


can be matched to other structural metals. Here, mean 


for caterpillar tractor carries cast-in-place insert 
coefficients (from 70F to indicated temperature) of 


of high-nickel cast iron for machining piston-ring grooves. 
several types are compared to cast iron and steel Nickel alloy must match expansivity of aluminum, and 


be tough enough to retain rings 


temperatures and resistance t racking bv thermal num was the standard material for glass-metal seals up 
shock, the low expansivity of the 36 nickel Ni to about 1911 when the demand for incandescent lamps 
Resist Type 5 is useful. However, for matching the grew so large a substitute had to be found. The answer 
expansion coefhicients of other alloys, Ni-Resist types proved to be a copper-clad 42% nickel-iron wire called 
with higher expansivities are employed. For example, Dumet, used in lamps and electron tubes to this day. 
the 30% nickel Ni-Resist Type 3 comes closest to In glass-metal seals the expansion curve of the glass 
matching the expansion curve for ordinary steel be ind the alloy must match closely below the softening 
tween room temperature and 500 F, and has been used temperature of the glass. It is not sufficient that the 
to line the steel body of hot oil pumps for service up total expansion from room temperature to the softening 
to this temperature Ihe 15 nickel Ni-Resist Type point be the same for both materials, as substantial 
1 matches closely the high expansivity of aluminum differences at intermediate temperatures may cause the 
illovs (about 13 x 10°), and is used for cast-in place glass to crack and separate from the metal. In addition, 
ring-groove inserts in large diesel engines 


1 good, bubble-free bond must be formed. Chromium 


idditions promote the formation of an oxide film which 
BIMETALS 


facilitates good bonding 
Several of the foregoing allovs find use as the low 


expansion side of bimetal thermostatic strip. One EDITOR'S NOTE: Current thermal expansion problems are 
common thermostatic bimetal, a combination of Invar discussed in two significant recent articles: 
ind brass, gives high activity but is somewhat limited ‘Thermal Stress Fatigue," June '57, p 175, answers five basic 
in working-temperature rang Invar combined with questions on premature failures that often occur at high 
Monel (a nickel-copper alloy) as the high expansion sid. operating temperatures. ‘ | 
element can be used at higher temperatures. Occasion High-temperature Fasteners,” Sept. 30 ‘57, p 79, guides 


' material selection for bolted structures up to 1300 F, with 
ally, two nickel-irons with different Curie temperatures 


irc combined to give a special shape to the deflection 
curve. Nickel-irons with cobalt and chromium addi 


test results on locknuts covering stress rupture, relaxation 
and re-usability. 


tions improve corrosion resistance of bimetallic ele 
ments, and these alloys consequently often appear in 
ippliance thermostats. 


GLASS-METAL SEALS | Look for an article coming soon on the dimensional 


stability of Invar. It will show how to handle 36% 
In addition to Kovar, several other low-expansion : ~— nickel-iron for supercriticial dimension control. 
illovs have been widely used for sealing to glass. Plati 
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Corrosion is one common problem, and there are others. Here are recom- 
mended materials fu; bearings, and tips on getting best performance 


PHILLIP R. EKLUND 


Westinghouse Electric Corp 


Erratic torque variations . . . 
caused by presence of corrosion products characterize commercial bearings operated with water 
as the lubricant. This record, for a 3V2-in. bearing, shows peak torques of 8 to 10 ft lb. 


W ien leakage of lubricant from a ball bearing 


might contaminate a fluid, and seals are not com 
3l 


letely effective-as in a_ pressurized-watet 


reactor 
vater lubrication is about the only answer. Commer- 
cial ball bearings in water under 1000-psi pressure and 
it 200 to 300 F quickly develop erratic and “bumpy” 


friction with peaks that may become high enough to 


use stall Corrosion sets in quickly, leading to 
galling and severe wear even under light loads. 
comparison with general practice, loads and 
ire low. For example, a 3-in. ID main thrust 
of a control rod drive carries a load of 150 to 
b at a normal speed of 1] rpm, although speeds 
go up to 40 rpm under emergency conditions. 
Motor torque is in the range of 8 to 10 ft-lb, and bear- 
ng torque must be well under this value 
Bearing torque is the primary measure of perform 
this application; accumulated wear and corro 
du ontribute to excessive torque values 
Early tests on commercial thrust bearings showed peak 


torques in the range of 15 to 25 ft-lb. Improved beat 


ncc im 


ing designs reduced peak values to 3 to 4 ft-lb over 
test periods running from 200,000 to 1,250,000 rev; 
iverage running torque seldom exceeded 2 in.-lb. 
Major changes in bearing design responsible for this 
increased life were the use of cobalt-base alloys for 
balls and races, a loose fit, and larger balls with closer 
matched diameter. Substantial improvement was also 
obtained by adding to the water a trace amount of 
polyalkylene glucol, a compatible material with some 
Addition of only 0.2 


lubricating properties reduced 


wear by 15:1 on a 3-in. ID bearing under 52-lb load 
it 130 rpm. 
Failures with commercial bearings were not th 


Rather, 


the problem was abrasive wear caused by corrosion 


result of usual spalling induced by fatigue. 


products, and the possible effect of water entrapment 
in the contact areas. 


BEARING MATERIALS 


First requirement for a water-lubricated bearing is 
resistance to water corrosion. Commercial bearing 


materials corrode badlv, and some other materials con 


Cobalt-base Bearing Materials 


Composition Hardness Crushing 
Co Cr W R Load * 


Application 


Races 52 31 10 52 11,300 
Races, balls 50 20 15 52 

Balls 50 28 20 58 8,100 
Balls 46 31 13 55 8,700 


Balls 41 32 Y 58 8,000 


*For J-in.-dia balls; center one of three balls loaded axially 
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sidered corrosion resistant were also found unaccep- 
table Bearing matcrials must also be wear resistant 
‘his narrows the field 
to cobalt-base alloys or hardenable stainless steels 

A number of alloys were tested as races and balls 
l'ungsten carbide had high hardness but the cobalt 
binder leached out in the hot oxvgenated water 
Chromium irbides 


and free from galling or seizure. 


appear promising but further 
Ihe type 440 C stainless used in food 
equipment proved marginal but a modified composi- 
tion with 4 molybdenum shows some promise. 

Ihe most 


satisfactory race 


study is needed 


material for non-shock 
service is the cast 52 cobalt allov—table on facing 
page. For shock loads the wrought 58 is best. The 
most suitable ball material for both shock and steadv 
loads is the cast 4¢ cobalt alloy 
lo reduce material and machining costs the wrought 
+6 cobalt oy was used as a hard facing for the 
irea in race made from type 304 stainless 
Y san. hard facing deposited by acetylene torch gave 
satisfactory results for steady loads, but the base mate 
rial was too soft for impact loads. A better combina 
tion for shock service is expected with hard-surfaced 
races made from type 410 stainless heat-treated to R 
30 to 40; this is now under development 
While retainer design was felt to be a contributing 
factor this could not be confirmed. One bearing was 
designed with no retainer, but later work led to a 
retainer made from 17-4 PH that had no effect on bear 
ing performance. Retainers were made in halves, heat 
treated to R. 40 to 45, and assembled with type 314 
stainless rivets between ball pockets. Equallv satisfactory 


were retainers made from tvpe 400 and 416 stainless 


DEVELOPMENT OF 
BEARING DESIGN 
FOR WATER 
LUBRICATION 


-— 4.92/ OD 


Conventional 
design . . . 


MECHANICAL REQUIREMENTS 
Peaks in torque arise from accumulation of corrosi 
Water-lubricated bear 
ings therefore must run “loose” by commercial stand 
ards. ‘Thrust bearings have 0.003 to 0.004 in. radial play, 


and wear products in the races 


which is also an advantage in accepting misalignment 
Contact stress must be kept low by using a high 
ratio of ball diameter to groove diameter. Bearings 
rently in service have a ratio of 53% at the inner 
and 56% at the outer. Bearings with calculated (Hertz 
contact stress no higher than 100,000 psi give peak 
torques of 4 ft-lb or less. 
Because of the absence of cushioning contril 
bv an oil film, maximum variations in ball diameter were 
held to 0.00001 in. for all balls in a bearing. ABEC 
» tolerances were adopted for parallelism and shoulder 
squareness for the groove on the inner race 
Commercial bearings are made with a surface finish 
of 8 microinch. The best torque performance 
water lubricated bearing was obtained with tl 
race machined with a formed carbide tool to 
microinch finish. 
[o obtain more clearance, a 45? contact angk 
0.003-in. radial play was considered, although the 
was higher. The same advantages were later 
from a single-row bearing with a non-cir 
in addition, the axial play was independer 
play and contact angle. 


EDITOR’S NOTE: Article is based on a paper presented by 
the author at ASLE, Detroit, April 15, 1957. For a discussion 
of problems in using water lubrication for sliding surfaces, 
see ‘Water Lubricated Bearings,’ Sept 30 ‘57, p 74 


5.464 0D 3692 
bore -— 5.//B dia 


6 
| 


Noncircular 
groove... 


Elimination 
of retainer... 


with corrosion-resistant had no significant effect combined with larger ball 


balls, races and retainer, on performance but dia gave longer life and 
double-row design did in- 


crease the cost. 


and large axial play. lower peak torque 


Diagram A C 


Races. . ; 50 Co-20 Cr 50 Cr 20 Cr 50 Cr 20 Cr 
Balls... 50 Co-20 Cr 46 Co 31 Cr 46 Co 31 Cr 
17-4 PH None 17-4 PH 
Ball dia, in... . Vy y 55 

0.004 in. 0.003 in. 0.003 in. 
0.026 in. 0.003 in. 0.008 in. 


Retainer . 


Radial play 
Axial play... 
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Who s Minding The Store ? 


... in the magazine publishing business, it's 


The Audit Bureau of Circulations (ABC) is a cooperative organization that 


sets standards of good business conduct for its publisher members. Twice each 


year ABC auditors carefully scrutinize the entire circulation structure and 


operation of every member magazine. In a very real sense, therefore, they are 


“minding the store" — making sure that no false or misleading claims are made 


regarding the size or composition of a magazine’s audience. 


McGraw-Hill is a charter member of ABC and has 
supported its aims continuously for over 40 years. 
We believe this membership serves you by providing 
full assurance that every subscriber to McGraw-Hill 
magazines displaying the ABC symbol is paying to 
receive his copies. 


You're the boss when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, 
too, and their support helps earn the dollars needed 
to do a stronger, more useful editorial job for you. 


Accurate Figures — about you are the heart of 
ABC's job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member maga- 
zines — and of the subscribers’ jobs, functions, and 
locations. These audits help editors to tailor the con- 
tents of their magazine to your specific job interests 


You, the subscriber, win when you buy business 
magazines that hold membership in the Audit 
Bureau of Circulations. The ABC symbol signifies 
that the publication to which you subscribe makes 
every effort to provide you with the type of informa- 
tin you need to do a better, more effective job. 
It also indicates that the publisher maintains the 
highest standards of business ethics. 


MCGRAW-HILL PUBLICATIONS 


McGRAW-HILL PUBLISHING COMPANY, INC. 
330 WEST 42ND STREET, NEW YORK 36, N.Y. 
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A guide to selection of type... 
° Fixed or flexible 
Size and face width 

How many teeth 

e Pressure angle and tooth height 
e Industrial practices and standards 


INVOLUTE 


DARLE W. DUDLEY 


Manager, Advance Gear Engineering 
General Electric Co. 
West Lynn, Mass. 


Mr. Dudley, who has charge of gear and spline develop- 
ment in GE's Medium Steam Turbine Dept., is well known 
for his reference text, Practical Gear Design, published by 
McGraw-Hill Book Co. This article includes design data 
not previously published. 


T rend in splines todav is toward an involute profile 
similar to gear teeth. Main functions of a spline are to 
transfer torque from a shaft to gears, pulleys, fans, etc., 
or to couple two shafts together. Some components 
ire loosely fitted, others solidly shrunk on and remov- 
ible only with difficulty. 

\ spline coupling with involute teeth will transmit 
more torque for its size than any other type, with 
almost no speed limitations. For example, turbine 
shafts at 10,000 rpm or more, carrying several thousand 
horsepower, can be readily connected to a driven ma 
chine by a gear-tooth coupling; few other types of 
couplings can do it. 

But perhaps the most important reasons for wide- 
spread use of involute splines is that they can be cut 
and measured on the same machines that cut and 
measure gear teeth, and most shops have gear-cutting 
facilities. 
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Splines differ from gears, however. The spline has 
no rolling action, and all teeth contact at once. Splines 
seldom pit or break at the root, although they do fail 


bv fretting corrosion and by fatigue. 


FIXED OR FLEXIBLE SPLINES 
Fixed splines permit no relative or rocking motion 
between internal and external teeth, and can be either 
shrink fitted or loosely fitted together. A loose fit maw 
be subject to backlash between gear and shaft when 
not under torque; but once under torque, the spline 
will center itself, take a fixed axial position, and axes 

of the mating splines will become coaxial 
Flexible splines permit some rocking motion, and 
under torque the teeth slip axially to accommodate 
axial expansion or runout. The axes of the mating 
splines usually intersect instead of being coincident 
Although the angle between the axes 
much less than a degree as the coupling rotates, angular 


is small, normalh 
misalignment will cause some rocking every revolution 
Misalignment plus axial movement may cause continu 
ous relative movement at the spline tooth 
Application, rather than tooth de 


whether a spline is fixed or flexible 





ee Biase SPLINES 


Coupler 


Bearings 


Spline coupling + 


Bearings 


& Output shaft 


One set of coupling 
teeth 


Output shoft 


Driven 


Controlling misalignment . . . 

when using splined couplings. Double-spline system (A) accom- 
modates both angular misalignment and offset. Although 
shown here with internal teeth, coupler usually is designed with 
internal teeth. Single-spline system (B) accepts only mis-align- 
ment but uses fewer parts (note three bearings instead of 
four). Four-bearing, single-spline system (C) may function as 
an internal gear system if not aligned correctly. 


not stop a flexible coupling from attempting to flex, 
and if the application does not want to flex, loose- 
fitting teeth probably will cause not flexing. However, 
for good design, teeth for a flexible coupling should be 
designed to permit flexing, and a fixed coupling should 
be designed to discourage flexing. 

Fixed splines usually are mounted by shrinking the 
gear on the spline or fitting a ring at each end. The 
rings center the gear and allow the spline to transmit 
torque only. 

Axial and angular misalignment when a motor is 
coupled to a load can be compensated for by using 
a double-spline system, (A) in the accompanying dia- 
gram, with the teeth of the coupling subject only to 
angular misalignment. Shaft offset is converted by the 
coupler, or “distance piece,” into an angular misalign- 
ment. Increasing the coupler length will decrease mis- 
alignment. 

[he three-bearing system (B) accepts only angular 
misalignment—the two shafts must intersect at the 


76 


coupling for it to operate correctly. Also, because the 
output shaft has only one bearing, the coupling will 
carry a heavier load. 

Trouble will arise if four bearings are mounted with 
only one spline, as in (C). With only a slight amount 
of misalignment the spline functions as an epicyclic 
gear system. ‘The load is concentrated on only a few 
teeth, overloading the tooth surfaces as much as 10 to 
20 times. In addition, the reaction places a serious 
load on the bearings. However, this system can func- 
tion correctly if the shafts are limber and bend to inter- 
sect at the coupling center. 


HOW TO ESTIMATE SPLINE SIZE 

First step in designing a spline is to make a pre 
liminary estimate of the size required, using chart, oppo- 
site page, relating spline capacity to pitch dia for 
seven types of service. The chart is based on a study 
of spline performance and indicates the normal range 
of torque for flexible couplings and for fixed splines. 

Average commercial practice is represented at (A) 
with involute teeth of 20° or 25° pressure angle, and 
tooth depth about 75% of full-depth gear teeth. Teeth 
are of low-hardness steel and finished by cutting. Face 
width is + to 4 of the pitch dia. Misalignment is gen- 
erally less than 0.003 in. per in. 

High-capacity couplings (B) have tooth design 
similar to (A), but the face width may be wider, from 
$ to @ of the pitch dia. Misalignment may be held 
as low as 0.001 in. per in. Material is usually alloy 
steel hardened to Ro 55. 

Aircraft flexible couplings (C) have a 30° pressure 
angle and hardnesses ratings in the range of Re 55 
to 65. Tooth proportions range from the 50%-depth 
proportions of the ASA B5:15-1950 spline standard 
to as high as 67%. 

Aircraft splines with 1.250 in. and smaller pitch 
dia generally have face width equal to or greater than 
the pitch dia. On larger dia, flexible splines face width 
is narrower, 3 to 3 the pitch dia. It is debatable 
whether the wide faces of splines below 1 in. dia actu- 
ally increase load capacity. 

By coincidence, this rating is tvpical of a single 
key used as a fixed coupling. When used for single 
keys, the length is 1 to 14 times the shaft dia. Stress 
in the shaft is about 7,500 psi, neglecting stress 
concentration at the kevwav. 

High-capacity single kevs (D) set up 9,500-psi stress 
in the shaft away from the kevway. Length and size 
of key is the same as for (C). Shafts and kevs are 
made of heat-treated steel of moderately high hardness. 
Design is typical of commercial flexible couplings keyed 
to motor or generator shaft extensions. iH 

Multiple-key fixed spline (E) has involute teeth 
with pressure angles from 141? to 45°; tooth depth 
is usually 50% or less. Length of spline generally 
ranges from 75% to 125% of the pitch dia. Shaft 
hardness is BHN 200 to 300. 

High-capacity aircraft splines (I) will have spline 
length from 50% to 100% of pitch dia. Shafts are 
generally hollow to save weight, and hardness ranges 
up to Ro 58 for case-hardened parts. 

Boundary line of spline design practice (G) is for 
a solid shaft with 65,000-psi shear stress. For a hollow 
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Quick estimate of size... 


can be made from diameter-torque relationships. Ex- 
ample shows that a 1.6-in.-dia spline is required to 
transmit 800 in.-lb torque with a commercial spline. 


+ $444 


o 


+ ++ 


+ + 


T 
t 41—1—193-33- 
t iI— t 
t 
i 


"o 
o 


+ 


o 
o 


w 
o 


N 
o 


o 


(turbine driving a generator) iT 


jt | bei 


o 


Pitch dia. of splines or OD of keyed shaft, in 
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10,000 100,000 1,000,000 
Torque, Ib - in 


shaft with a bore 75% of the outside dia, shear stress 
would be 95,000 psi. Such splines can be built to 
work. Several vears ago, the author designed a fixed 


aircraft spline 1.860 in. dia and tested several models 


to destruction. The spline took an appreciable per- 
manent set at 100,000 lb-in. of torque, and ruptured 
at about 160,000 lb-in. The steel was 35 Re and a 
helix correction was used. From the chart the torque 
rating is 75,000 lb-in. at 1.860 in 


HOW WIDE THE FACE 
lor fixed splines with width 4 the pitch dia, the 
tecth have same shear strength as the shaft—providing 
they are spaced accurately so that all are loaded uni- 
formly. Since there is always some error in tooth 
spacing, the face width should be at last 3 of the 
pitch dia, which will balance tooth and shaft strength 


n 
far 
, OX misar 


with only half the teeth working. If weight is not 
too important, it is good design to keep the face width 
equal to the pitch dia. 

In flexible splines, a wide face width often contrib 
utes little or nothing to load-carrying capacity even 
though conventional design formulas indicate otherwise. 
Unfortunately, there is neither good theory nor test 
data on just how much face width is useful. Flexible 
splines are generally misaligned since the accomodation 
of misalignment is one of the main functions. The 
spline teeth are so stiff that they have practically no 
deflection, and most of the load will fall on the ends 
of misaligned spline teeth. A wide face width will 
not relieve the intensity of end loading but will extend 
the time required for the wear in the middle of the 
spline to catch up with wear at the ends. 


Maximum face width . . . 
for fixed and flexible splines. Wide 
face widths in splines often contrib- 
ute little to load-carrying capacity. 


Maximum effective width can be estimated from 
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TABLE I—SPLINE TOOTH PROPORTIONS 


for 1 Diametral Pitch 


Tooth Form No. 1* 2" 


ASA Standard No. B5:15-1950  B5:26-1950 
Pressure Angle 30 45 
Nominal Depth (Compared to Gear Teeth) ~ 50% 40% 


Addendum of External, a. Side-bearing fit 409 0.500 
Major-dia fit 500 


Dedendum of External, b, * Normal design (flat root) 600 
Full dedendum (fillet root) 900 0.500 
500 0.300 


500 
500 


Addendum of Internal, à; 


Dedendum of Internal, b; Side-bearing At (fat root) 
Major-dia fit (flat root) 
Full dedendum (fillet root) 900 


Chamfer on External Tip for Major- Minimum height chamfer 091 
dia fit Slope of chamfer, 8 55 


Fillet on Internal for Major-dia Fit Maximum radial height 085 

Approximate radius, Ri 160 
Radius at Root of External Tooth, Re Normal dedendum, min. rad. 075 

Full dedendum, min. rad. 250 250 
Minimum No. Teeth with Addendum Adjustment 18 
Minimum No. Teeth without Addendum Adjustment 6 6 26 
Nominal Contacting Depth, h Side-bearing fit 900 0.800 500 

Major-dia fit 900 500 
Effective Space Thickness of Internal, S 571 1.771 600 


ooooo oooo 


oooo 


* Based on the author's interpretations of the ASA standards covering these forms Standard B 5:15-1950 is under process of revision. 


TABLE II—TYPICAL FIXED-SPLINE CALCULATION 


1. No. of Teeth, N 16 t. Pitch Dia, D N/P 1.600 
2. Diametral Pitch, Pa 10 5. Pressure Angle, ġ 14? 30' 
3. Working Depth, h = Table 7/ P4 — 0.059 6. Fit = major dia 


EXTERNAL INTERNAL 


Addendum Table 7/ Pa = 0.043 Table 7/ Pa 0.025 
Dedendum Table 7/ Pa = 0.039 Table 7/ Pa 0.043 

. Major Dia b D + 2a, 1.6870-1.6875 i D + 2b 1.6860-1.6867 
Minor Dia = D — 2b, = 1.526-1.516 D — 2a; 1.550-1.552 
Thickness, effective , = 0.1620-0.1605 8 Table // P4 — 0.1625-0.1640 
Thickness, actual 0.160-0.159 s = 0.164-0.165 
Face Width v= 1% '= 1% 
Form Dia te = D — (2b; + AA) 1.550 i D: + (2h -- Ah 1.670 
Tip Chamfer, slope = (Table I) = 45 

height [ Table 1/ P4, — 0.009-0.015 
. Root fillet, radius Table // P, 0.010-0.015 t 7 Table 7/ P, = 0.007 
height = 0.009 max = Table 7/ Pa = 0.009-0.003 


h is allowance for ‘extra’ involute. it moy vary from 0 to 0.050/Pa. 
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Ra Taito Deana cece 


the accompanying curve. While these values could be 
exceeded, the effective width should be used in calcu 
lating design stresses. Also, for fixed splines without 
helix modification, the effective width should not 
exceed 


F, 5.000 D*'/T 


where F, is the maximum effective face width, D the 
pitch dia, in., and T is torque, ]b-in. 


SPLINE TOOTH FORMS 

The five involute tooth forms shown on opposite 
page are the most common in use today 

Form 1 is a standard spline tooth sponsored by 
ASME, SAE, AGMA and NMTBA, and covered by 
ASA B5: 15-1950 (currently under revision by the 
SAE Parts and Fittings Committee.) The form is a 
stub tooth having about 50% the working depth of 
a standard involute gear tooth. It is relatively easy 
to manufacture, has a 30° pressure angle, and can be 
made with as few as six teeth. 

Form 2 has a 45° pressure angle with about 50% 
depth. It is used for fine-pitch involute “serrations.” 
Coarsest pitch shown in the ASA standard is 10 pitch 
but it can be produced with as few as six teeth. It 
is often employed with relatively large numbers of 
teeth to get many index positions in attaching parts, 
because it gives maximum shaft tooth dia and adds 
to the shaft strength of externally toothed parts. 

Form 3 has a 20° pressure angle, a 75% depth, 
and is similar to stub-gear teeth. This type, but with 
50% depth, is used in automotive applications. It 
has 50% more bearing area than Form 1 or 2, and 
enough depth to shave easily while the first two forms 
are not suitable for shaving. 

Form 4 has a 25° pressure angle and 70 depth 
(his form has enough involute to shave well, and 40% 
more tooth-bearing area than either of the first two 
forms. It has a stronger centering action than Form 3, 
but not as strong as Form ] or 2. Larger-dia marine 
couplings use this shape. 

Form 5 has only 30% depth, and 144° pressure 
angle. This tooth cannot be shaved and does not have 
much centering tendency. It is a poor choice for a 


rey | 
External spline 


Dre Dte 


Spline Symbols 


INVOLUTE 
SPLINES 


Three types 


of spline fits 


flexible coupling, but has some advantages as a fixed 
coupling where there is no relative motion between 
the tooth surfaces. The shallow depth permits a 
larger shaft than for the other forms, and for fixed 
splines the shaft is often the limiting factor in torque 
capacity. The low pressure angle develops less bursting 
stress in the internally tooth member; wall thickness 
can be reduced. The form also has the largest land 
at the top of the external tooth. It isa good choice for 
ı fixed spline—particularly with a major-dia fit. 


SPLINE DESIGN DATA 

I hree types of spline fits are: major dia, side bearing, 
ind minor dia. In the major-dia fit, outside dia of the 
external tooth is closely fitted to root dia of the internal 
tooth, so addendum of the external equals dedendum 
of the internal. It is best to leave a small fillet at the 
root of the internal tooth and to chamfer the external 
tooth to clear this fillet. With cold-formed (rolled 
external splines, the mating internal teeth can be cut 
with a broach to eliminate the usual internal fillet 

Ihe side-bearing fit has the tooth thickness of the 
external almost equal the space width of the internal 
Addendum of the external is short enough so it will 
not hit the root fillet of the internal. No chamfer or 
radius is used on the tip of the external. 

The minor-dia fit spline is a fit at the root of the 
external. Here the dedendum of the external equals 
the addendum of the internal. 


DESIGN TOLERANCES 

Of the three, the major-dia fit is easiest to control 
[he outside dia of the external can be precision-ground 
to a tolerance of 0.0005 in. or less. On internal parts 
smaller than 2 in. dia, the root dia can be broached to 
a tolerance of 0.001 in. or less. This makes it possible 
to hold a tolerance range as low as 0.0015 in. For a 
press fit, the interference might be selected to range 
between 0.0005 and 0.002 in. 

If the fit is made on tooth thickness, the teeth can 
be held to 0.0015 in. or less. However, further tooth 
tolerance (total index error, profile and alignment) have 
a composite effect which, even on small splines, can 
be as much as 0.005 in. 

If a close fit is needed for centering purposes, the 
major-dia fit gives better results than the side-bearing 
fit. However, the latter controls backlash and is de- 
sirable in slow-speed applications where close centering 
is not required. 

The minor-dia fit is seldom used. Its only advantage 
is that root dia of the external spline is formed by the 
same operations as the sides of the teeth. This tends 





to guarantee that the root dia will be concentric with 
tooth sides 

Spline-tooth proportions for 1 DP are shown in 
lable I. 


for a 16-tooth spline with a press fit on the major dia. 


lable II illustrates the typical computations 


Where a major-dia fit or a centering-ring fit is used 
there is no need to be too close on clearance. In this 
case, clearance allowance similar to those used in gears 
ire used, Table III. ‘These values are appropriate for 
flexible coupling designs—provided an extreme amount 
of misalignment is not contemplated 


HOW MANY TEETH 


Cost and manufacturing considerations determine 
the number of teeth because, contrary to gear design, 


doubling the number of spline teeth has no appreciable 


effect on tooth stress. The teeth become half as big 
when doubled, but there are twice as many to carrv 
the load—the two effects tend to cancel each other. 
Even-number teeth should be used wherever possible. 
\n odd number puts a tooth opposite a space, which 
makes it impossible to directly measure root, bore and 


outside dia. Also, odd numbers of spline teeth are a 


ince to manufacture, and contribute nothing to 
load-carrying capacity. Recommended minimum num 
bers of spline teeth aie shown in Table IV; employ 
|i larger number to obtain a larger root dia on the 
external, to make an easier tool design, or to improve 


lubrication. Generally, however, the cost goes up. 


INDUSTRY PRACTICES 
In cach industry, interchangeability of parts, cus- 
tomer acceptance, and industry standards establish 


ilmost mandatory practices for spline design 


TABLE III—SUGGESTED SPLINE CLEARANCES 


Diametral Pitch Clearance C, in. 


0.024-0.036 
020-0 .030 
016-0.020 
012-0.026 
010-0.018 
008-0.014 
006-0.012 
004-0.008 


TABLE IV—-RECOMMENDED MINIMUM 
NUMBERS OF SPLINE TEETH 


Pitch Broaching Shaping Shaving or 
Dia Grinding 
Angie 20° or 1412 25 20 14'4" 25 20 
Depth 0% 50% 30% To 70% 75% 30% 70% 75% 
5 10 10 18 
12 10 20 22 16 
12 10 20 24 16 
12 12 20 24 24 
16 16 24 32 24 
20 24 32 40 32 
30 36 36 48 36 


In the aircraft field, an engine may have a dozen 
flexibly splined accessory drives, handling torque from 
10 to 6,000 in.-Ib. Fixed splines mount the propeller 
and couple the reduction gear and the engine. Gen 
erally, splines to drive accessories are specified by AND 
standards (see Table V). Pitch is listed as a fraction 
a 20/40 pitch has a 20 diametral pitch with a stubbed 
tooth height approximately equal to a 40-pitch standard 
full-depth gear tooth. This method does not give the 
exact addendum and dedendum, and is more of a 
hazard than a convenience. 

Some designs in the table are stubbed to one-half 
full height while others to only two-thirds. ‘The two 
thirds height carries more load and resists wear better, 
but the one-half height agrees with the ASA standard. 

Many designers are standardizing on Form 1 teeth; 
almost all avoid the keyed-on gear-tooth couplings used 
in commercial machinery. 


Automotive splines in general have changed over 
from straight-sided to involute splines; transmission 
splines for gear shifting have the external member fin 
ished by shaving, and the internal member finished by 
hard broaching or lapping. For shaved splines, Form 
3 with a 50% depth is favored 

Rolled splines need a high pressure angle, shallow 
depth and a radius root fillet. Forms l and 2 are pre 
ferred with a full dedendum on the external. 

Automotive splines for shift gears are designed for 
ı clearance C from about 0.0015 to 0.0045 in. Close 
ht non-shifting splines with a side fit for centering arc 
designed for 0 to 0.0030 in. clearance. Interference for 
press fit is about 0.0000 to —0.0020 in. For finer 
pitches, 10 to 24 P, clearance is reduced by 0.001 in 


In industrial machines, where cost is usually morc 
important than weight and space, standard motors and 
speed reducers are used. A complete drive can be as 
sembled on a common base with two standard spline 
couplings. ‘Teeth are not as hard or as accurate as used 
in aircraft; Form 3 is the most popular. Catalog splim 
couplings are standardized by manufacturers and pro 
duced in quantity. ‘They are not balanced for high 
speeds unless made to order 


Coming soon 


A second article by Mr. Dudley will analyze stresses in 
splines, load ratings, wear, types of failures, lubrication 
and spline-manufacturing methods. 


TABLE V—AIRCRAFT ACCESSORY 
SPLINE STANDARDS 


Min Torque, Ib-in. * 
Military Pitch No. Face Max Con- 
Spec. Type Dia Teeth Pitch Width* tinuous 
AND 20001 INT. 0.600 937 2,200 500 
AND 10260 EXT. 0.600 812 
AND 20002 INT. 0.800 562 2,700 600 
AND 10262 EXT. 0.800 600 
AND 20002 INT. 1.200 438 11,000 2,500 
AND 10262 EXT. 1.200 000 6,000 
AND 20007 INT. 1.625 063 18,500 4,200 
AND 10266 EXT. 1.625 F 180 


* Typical valves. 





PLATED FINISHES 


THE 


Why Electroplate? 
Electroplated alloys offer coating properties that It's often an inexpensive way to achieve: 


* Corrosion resistance 


single-metal deposits cannot match. Here is a guide Piden 
to useful applications of both types. Solderability 


Dielectric properties at surface of metal 
parts 
ROBERT T. GORE, Technical Service Engineer 


Metal & Thermit Corp., New York City 


ROBERT M. MacINTOSH, Manager 


Tin Research Institute, Inc., Columbus, Ohio 


Improved appearance, decorative detail 


RO advances in electroplating have carried it brighter or more easily buffed, and mot 
beyond limitations imposed by conventional single the base metal. 

metal deposition. Through improved techniques and l' he reference chart on the next two | 
control methods, it is now easier to profit from the ad for selecting among 17 now-common metal 
vantages of alloy plating-the codeposition of two or Listed are their functions and propert 

more metals at the same time. Such coatings provide the base metals they can cover 

combinations of properties that conventional single- The five tin alloys described are exampk 
metal depositions cannot provide. For example, alloy deposits now important because they have 


deposits are denser ind harder, more corrosion resistant, continued on 
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Plating Materials 


Tin-copper 
(bronze) 


Tin-cad mium 
Tin-lead 


Tin-Nickel 


Tin-zinc 


Copper- zinc 
(brass) 


White brass 


Cadmium 


Chromium 


Nickel 


Rhodium 


Silver 


Base Metals 


Steel, brass, copper, 
zinc-base die castings 


Steel, brass, copper 


Steel, brass, copper 


Most base metals 


Most base metals 


Steel, aluminum, zinc, 
stainless steel 


(depassified) 


Steel, copper, yellow 
brass 


Steel, gray 
copper 


iron, brass, 


Iron, steel, brass, zinc 


Zinc, aluminum, brass, 
steel 


Copper, brass, nickel, 
silver 


Iron, steel, copper 


Steel, zinc, copper, brass, 
aluminum, magnesium 
alloys 


Copper, nickel, silver, 
palladium, platinum, 
gold, and alloys of 
these metals 


Many 


iron, nickel, 


metals, including 

aluminum, 
copper or their alloys; 
glass and plastics 

Iron, steel, brass, zinc, 

aluminum, copper, and 


their alloys 


iron and steel 


Properties and Applications of 


Uses 


Decorative finish 
Reflectors 
Undercoat for Cr plate 


Galvanic protection for 
iron and steel 


Bearing metal 
Solderable coating 
For corrosion resistance 
and low-friction sur- 
faces 


For corrosion resistance, 
solderability and 
abrasion resistance 


Decorative finish 
To promote adhesion of 
rubber to base metal 


For corrosion resistance 


Protection for marine and 
high-humidity atmos- 
pheres 


Decorative appeal 

Tarnish and corrosion re- 
sistance 

Hardness for wear 


Decorating other metals 

Undercoat for other plat- 
ing fo prevent case 
hardening in ferrous 
metals 

Jewelry, musical instru- 
ments 

Laboratory ond elec- 
tronic equipment (sol- 
derability and elec- 
trical characteristics) 


Corrosion protection 
against cold halogen 
acids and sulfuric acid 


Corrosion protection 
Building up worn parts 
Electroforming 


Hard corrosion-resistant 
electric contacts 
Reflectors 


Decoration 

Electrical 
equipment 

Mechanical parts 


and chemical 


Cans 

Bearings 

Piston rings 
Solderable coatings 


For corrosion resistance 





Thickness, in. 


On brass and copper 
up to 0.0005 
On steel: 0.001 


0.00005 to 0.002 
0.0002 and higher 


0.0005 to 0.002 


For solderability: 
0.00015 to 0.0003 
For corrosion resistance: 

0.0003 
For abrasion resistance: 


0.005 to 0.0007 


Decorative: 
0.0001 to 0.0005 
Rubber adhesion: 
0.00002 min 


Usually 0.00025 


0.00015 to 0.0003 or 


heavier 


Decorative: 
0.00001 to 0.00002 
W ear resistance: 


0.001 to 0.005 


Undercoat for nickel 
0.0001 to 0.0005 

Zinc 

Minimum of 0.0002 


0.000002 to 0.001 


Atmospheric exposure: 
0.0005 and higher 

Severe exposure: 
0.005 to 0.05 


Corrosion protection: 
0.0012 on steel and 
zinc; 0.0005 on brass 


Decorative: 
0.000001 
Electronic: 
up to 0.001 


Varies considerably with 
use 


For solderability: 
0.00015 

For outdoor use: 
up to 0.001 


0.0003 to 0.0005 


Corrosion Resistance 


Excellent 


Better than cadmium in 
marine atmosphere 


Good 


Excellent 


Excellent; galvanic pro- 
tection for 


steel 


iron and 


Low, unless lacquered 


Galvanic 
ferior 


protection In- 
to zinc in indus- 


trial atmospheres 


Excellent, but corroded by 
halogen acids and sul- 
furic acid 


Very high, especially at 
elevated temperatures 


Excellent for non-oxidiz- 
ing acids 


Excellent for industrial at- 


mospheres 


Very good for alkalis 
Electropolishing improves 
resistance 


High with heavier de- 
posits (0.0005) 


Highly resistant 


Corroded by most acids 
Lacquer coats applied for 
corrosion resistance 


Attacked by most acids 
and alkalis 


Finish 


Bright or flat finish; 
flat finish can be 
polished 


Silvery white 


Resembles lead 


Resembles nickel, with 
rose tint 


Silvery white matte 


Yellow brass finish, or 
mirror-like on pol- 
ished base metal 


Bright 


Soft white luster 


Excellent appeal 
Mirror-like finish re- 
produces detail 


Excellent 
ished 

Lacquered to prevent 
corrosion 


when pol- 


Excellent, used mostly 
for this feature 


Dull gray 


Dull 
finish; can be 
buffed 


white to mirror 


Excellent; used 
jewelry for ap- 


pearance 


Excellent 


Matte white can be 


brightened by 
heating 


Flat white or bright 





Alloy and Single-metal 


Adhesion 


Excellent 


Satisfactory 
Good 


Excellent 


Excellent 


Satisfactory 


Satisfactory 


Excellent 


Excellent 


Excellent 


Satisfactory 


Good, applied as 
a strike fol- 
lowed by plat- 


ing 


Good 


Good 


Hardness 


Good, approxi- 
mately same as 


nickel (325 VPN) 


Moderately soft 


Moderately soft 


Excellent (about 625 
Vickers) 


Similar to tin 


Soft, easily scratched 


Harder than zinc 


Extremely hard 


Extremely soft 


Very soft 


Hard (up to 450 
Vickers) 


Between nickel and 


chromium 


Relatively low 


Relatively soft 


Abrasion 
Resistance 


Good 


Like zinc 


Less than zinc 


Extremely good but 
soft base metals 
may cause plate to 
crack 


Poor 


Depends upon hard- 


ness 


Good bearing prop- 


erties 


Less than chromium, 
nickel or tin 


Electroplates 


Ductility 


Good in dull plate, 


less in bright plate 


Good 


Good 


Moderate 


Extremely good 


Low; not used where 
ductility is impor- 
tant 


Very poor 


Very good 


Good for thin coats 


Limited 


Excellent 


Very good 


Solderability 


Excellent 


Excellent 


Good with lead tin 
solders and rosin 
or acid fluxes 


Not normally 
soldered 


Good 


Not normally 
soldered 


Fair if protected by 
lacquer 


Excellent 


Should be 


with tin 


alloyed 


Difficult 


Excellent after plat- 
ing; poor shelf 
life 


Excellent 


Soldering requires 
corrosive fluxes 


Reflectivity 


High on bright plate 
or buffed flat 
finish 


Low 


Poor, like lead 


Good on polished 
surfaces, can be 
buffed 


Low 


Develops insoluble 


corrosion products 
similar to zinc 


Medium luster only 


Very high; depends 
upon polish of 
base metal 


High when buffed 


Very high on bright 
plate or buffed 
dull finish 


Extremely high, 78 


of light is reflected 


Very high 


High when heated 


Can be high or low 


Used 
bathroom 


extensively n 
fixtures, 


tableware 


Cost similar to that of 


cadmium plate 


For soldering 4 
lead, 60% tin 


65% tin, 35% nicke 
Excellent throwing 
power 


78% tin, 22 
Solder base 
applied 
Cheaper than 


mium plate 


For rubber ad 
copper content 
must be between 
72 and 78 

Composition: 2 
copper, 80 


Used on cast iron to 


improve zinc cover- 


age 


Highly 
wetting by o 


resistant to 


0.0003 in. 
will improve bond 
to rubber 

Also used for 
forming 


Coats of 


electro 


High cost limits 


Many 


erties 


unusual prop 


Resistant to tarr 


Nontoxic 


Weathers to du 


gray 





to handle. The chart includes two other allovs 


ingle-metal platings It is designed primarily 


Any of the materials that 


ible should then be investigated in. morc 


omparison purposes 


of each alloy coating influences its 
ind applications. Here are additional facts 

ut the alloys 
l'in-Copper (bronze) containing up to 20% tin 1s 
d mostly as undercoating for other metal finishes 
| f nickel with an undercoat of tin-copper 
ion-resistant than the standard copper 
nickel-chromium combination. Here, the bronze sub 
stitutes for most of the nickel and all of the copper. 
lhe bronze or golden bronze color is an attractive 
decorative finish when lacquered to prevent tarnishing 
Speculum coatings, with about 40% tin, are silver 
white, non-tarnishing, and are plated on polished 


flectors for a highly reflective surface 


l'in-cadmium with 25 tin is superior to cadmium 
in marinc-atmospherc ipplications and is more corro 
sion-resistant to organic vapors such as those given off by 


insulating materials 

lin-lead alloy electroplate gives additional corrosion 
resistance over that of tin coatings. The low-melting 
illov coatings have excellent solderability and are being 
plated on printed circuits 

lin-nickel, deposited 3 tin and $ nickel, will sub 
stitute for nickel and copper-nickel-chromium coatings 


* 
y 


a 
z 


> 


Ae 


the shape of 


MOWERS 


to come 


to meet decorative needs. Plated coatings on brass have 
high stability and corrosion resistance. ‘They can re 
place austenitic stainless steel in balance weights and 
gear trains for watch parts. The tin-nickel clectrolyt 
has excellent throwing power and will plate into deep 


recesses 


l'in-zinc provides galvanic protection for steels, plus 
m excellent solderable coating. Soldering propertic 
retained in storage. This alloy is also a good under 
coat for wrinkle-finish paints. In industrial atmosphere 
tin-zinc plated steel in contact with aluminum i 


superior to cadmium 


Brass was the first commercially plated allov. It gives 
the appearance of brass to iron and steel parts, and pro 
motes adhesion of rubber to steel and other metal 
White brass has a higher zinc content. This bright de 


posit has good corrosion resistance and can be sub 
stituted for nickel 


EDITOR'S NOTE: Design of parts for effective plating was the 
subject of "Design of Chrome-plated diecastings," May ‘57, 
p 190. Design considerations that apply to chrome plating 
are also valid for other platings. 

“Alloy Plating,” Sept ‘55, p 136, deals specifically with this 
newer development of the plating art, and covers some alloys 
whose limited use does not qualify them for inclusion in this 
summary. 

Specific processes were covered in "Nickel Plating by 
Chemical Reduction," July ‘55, p 148; "Nickel and Chromium 
Electroplates for Aluminum," Dec '53, p 162; and "Electroless 
Plating," May '53, p 221. 


The power motor of the future . . . 
says Simplicity Mfg. Co., will be a multi-purpose 
machine that can be driven on the highways, 
will mow the lawn, weed it, feed it, seed it, 
spray for insects, plow snow, haul equipment, and 
provide a handy power-takeoff. It could even 
be used as a golf cart. It will have radio- 
telephone, air conditioning, and a cooling system 
that will provide a chilled drink on a hot day 
Naturally, it will provide all-weather protec- 
tion for the driver. 

Simplicity isn’t waiting for this futuristic model 
to go commercial, though, to boost its sales. 
This past year, it introduced its first gas-engined 
riding motor, and now (shown with rider) it's 
adding a two-speed planetary-geared rear 
axle, increasing horsepower from 3.6 to 4, 
providing a knob-actuated worm gear for 
adjusting blade height, and other new features 
Simplicity is not the only maker of this type of 
equipment to offer a brand new model in the 
past few years. The garden equipment industry 
is an old one, and long was static, but it's 
waking up to its opportunities now 
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Mach 4 turbojet engine. . . 

based on a composite of advanced ideas 
is displayed in this model at the NACA 
Lab. The compressor turbine section is 
dwarfed by the large air inlet and highly 
expanded exhaust nozzle. The basic en 
gine is much shorter than present engines, 
using only three instead of 12 to 15 com 
pressor-blade rows. Primary burner and 
afterburner can be very short if high 
energy nonhydrocarbon fuels are used 


now 


: uircraft. ‘The 
lon propulsion... a 


is a futuristic form of jet propulsion detected here by the small 
wheel behind the jet in test of a model at the NACA Lewis 
Flight Propulsion Lab, Cleveland. An ion jet is produced when 


es are consid 
manned bomber 
B I I z 
JACK WIICII 


2 I 
LISS! 


charged particles are formed in an electric discharge between 
two electrodes, and are eccelerated by a magnetic field. An 
ion-propulsion unit serving as a low-thrust engine is being missile 
considered for use at extreme altitudes MISS$101 
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Unified Code of Ethics 


for Hiring 
Engineering Grads 


WASHINGTON-A 
the 


who prowl the US campus for engi- 


check-rein on 


wooing activities of industries 
neering talent is contained in a bro 


hure being circulated to industry, 
government, colleges and students by 
the College Placement Council, Inc., 
ind the US Chamber of Commerce 
Entitled “Principles and Practices 
of College Recruiting,” the brochure 
recruiters a 


code of ethics that aims to 


purports to set up for 


l. Promote a wise and responsible 
choice of a career by the student look- 
ing toward long-term investment of 
his talents 
and the 
standard of 


Foster in the student 


employer—a_ high 


rity 


integ- 


Develop in the student an at- 
titude 


wn 


of personal responsibility for 


career and advancement in it, 


based on performance. 
+. Minimize 


educational processes of the college, 


interference with the 
ind encourage completion of the in- 
dividual’s plans for further education. 

lo achieve the 
ile lays down a series of do’s and 
don’ts. In tells all con- 
erned to act in good faith through- 


these objectives, 


essence it 


ut the hiring process. 

Specifically, it tells the employer 
not to with 
payments, gifts, bonuses or other in- 


lure a student "special 


ducements."  Elaborate entertaining 
and overselling are other practices to 
be avoided by prospective employers. 
Also, the code tells them not to up 
the opening salary if a student turns 
down the initial offer 

Chere are ground rules for students 
too. They are told not to play one 
job offer against the other in an at- 
tempt to get higher salaries or fringe 
rewards; not to pad expense accounts 
when they make plant visits 

lhirty thousand copies of the code 
have been circulated to industry, gov- 
ernment and colleges. Covering let- 
ters, signed jointly by Philip M. Tal 
bott, Chamber of 
Commerce, and Philip J. Brockway, 


president of the college council, laid 


pre sident of the 


the issue squarely on the line 


Industry’s Reaction 


reaction from 
panies so far has been a flood of con- 


gratulatory letters—mainly from presi- 


Immediate com 


dents or high vp’s—praising the meas- 
ure and pledging to abide by it. They 
of the largest firms 
in the automotive, aircraft, oil, and 
electrical industry. 


came from some 


Most of the companies were quick 
to point out that they are innocent 
of malpractice charges. It the 
And, it is equally 
obvious that companies aren’t going 
to admit publicly that they will woo 
choice college seniors by any possible 
means—even if they 


was 


obvious answer. 


intend to do so. 

The real test will come in the next 
few months when recruiting officers 
start making their rounds of colleges 
to scan the coming crop of graduates. 


How the Code Came About 
The 


LTCW 


present statement of ethics 
out of several separate codes 
adopted by regional college placement 
Back in 1956, the Mid- 
Placement Association 


hen, in the spring of 


associations 
College 


adopted one. 


west 


1957, their Eastern counterparts came 
out with a similar Meanwhile, 
Industrial Relations Advisory Com- 
mittee of the Manufacturing Chem- 
ist’s Association prepared a statement 


onc. 


of recruiting principles. Other organ- 
izations were taking similar action. 

To wrap up the various codes, the 
Chamber of Commerce sponsored a 
committee that would come up with 
one version, to be adopted by all. 
Result is the present code. 


McGraw-Hill Forecasts 
‘Good’ 1958, More R&D, 
Keener Competition 

NEW YORK-The year 1958 looks 


like a good one, and may end up even 
better, according to the McGraw-Hill 
Dept. of Economics. Gross national 
product (roughly our total volume of 
business) will be about $435 billion 
this vear, $445 billion in 1958 
ire the forecasts highlights 


‘These 


l. Instead of being wonderful, the 
vear will be good, improving at year- 
end 
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It will be one of the most com- 
petitive years since World War II 
3. More money will be spent on 
research and development than in any 
vear of our history. 

4. Expenditures for new plants and 
equipment will be down a little from 
this year’s all-time high—the third such 
Expenditures in 1956 

1955 for an all-time 
7% over 1956. 


12% 


high in a row 
were 22% 
high, and 1957 will be 
The 1958 decline will still be 
over 1955 so that the problem is pri- 


marily one of analyzing the significance 


Over 


of a decreased increase. Capacity is 
since 1950 but production 
38% 


up 50% 


has increased only ipparently 
we're over-capacitated. 

[he situation explained in item 4 
will create the competitive condition 
forecast in item 2, a result of trving 
to keep plants busy. Sales competi 
tion will tend to force prices down, 
rising wage tend to 


them up, and business management 


rates will force 
will be caught in the middk 
Research and development expen- 
ditures, resulting from competitive 
pressure, will be in large measure di 
rected at projects that won't be mar 
keted for several vears (It's years 
from Test Tank Car”—see 
Sept 23, p. 32). They'll be well above 


billion, and will re 


[ube to 


^ 


E 
2 
this year’s $7.3 


sult in another capacity upsurge sev 
eral years from now. 

Interesting in our current business 
checkup is the fact that 90% of com- 
panies cooperating can give estimates 
of their investment for at least three 
years ahead. Ten years ago, far fewer 
companies cooperating in such studies 
could foretell their plans more than 
a year ahead. 

Drastic cuts in military expenditures 
(from $42 billion to $38 billion) ac- 
tually will result in increases for a 
Cost of terminating contracts 
and the like will be heavy. Further, 
no one knows what our defense ex- 
penditures really are- Washington is 
still figuring those of three vears ago. 


time. 


Also, state and local-government ex 
penditures are expected to increase 
more than federal outlays decline. 
Consumer spending is expected to 
rise about 5% in 1958 
7 1956. But 
buying durable goods like autos 
ippliances—apparently 


it’s currently 
% above 
not 


and 


consumers arc 


because 
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they're not impressed by either the 
design or sales departments. 

l'he danger signal in the economic 
forecast is this: The rate of growth 
of our economy is slowing down. 
After the end of World War II, 
our rate of growth was 4.2% per 
year for 10 years. But since 1955, the 
annual rate has averaged only 1.6%. 
Some blame the Federal Reserve tight- 
money policy, others pooh-pooh that 
1958 will be a year 
of general prosperity, and the most 
competitive in many 


In any case, 


years—meaning 
that management will face a tough 
test, a test conditioned somewhat by 


international incident. 


Pop-out portable... 

all-transistor radio developed by Delco 
Radio Div. and Oldsmobile Div., General 
Motors Corp., will be offered as an opera- 
tional accessory on 1958 Oldsmobile mod- 
els. Measuring 6V2 in. long, weighing 
only 3 Ib, the set is easily removed from 
instrument panel, has playing time of up 
to 160 hr when out of the car—with four 
"pen-light" mercury batteries supplying 
Transistor need for 
warmup period and dismounted radio has 
its own built-in speaker and loop antenna 


power. eliminates 


When auto-installed, unit plugs into car's 
electrical system, also utilizes car antenna 
and speaker system. 


Two knobs control 


station selection and volume. 
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Army Studies Switch to Aluminum 
for Unitized Jeep Bodies 


DETROIT 
too distant future may be equipped 


Army jeeps in the not 


with aluminum unitized bodies grow- 
ing out of the results of 
tests being conducted by government 
test agencies 


Not that 


haven’t been 


durability 


steel unitized bodies 
they have. 


But the need for greater efficiency in 


satisfactorv 


military vehicles is ever increasing 
In particular, the government requires 
1 jeep that can be run off roads most 
f the time, that can be transported 
by air, that can be dropped from the 
skies and that can float. 

In short, Uncle Sam wants a jeep 
greater strength-to-weight ratio 
\n aluminum body weighing 124 Ib 
compared to a steel body weighing 

lb may provide the answer 
In 1951 the first unitized body for 
built. It 
cel and represented a decided im 

the M-38A] 
and bodv. In 
l'ord was awarded a development con- 
tract to 4 XM-151s 


with this significant proviso 


the jeep was was made of 


k 


provement over with 


separate frame 1955 


design jeeps 
à of the 
four should be equipped with alumi 
num unitized bodies 
decided to make identical 
and 
new bodies from the same dies using 


the same material gages. | 


It was 
luminum steel pieces for the 
rmabilit 
being a primary objective, the search 
was on for an aluminum alloy with 


high 


voiding 


percentage of clongation vet 
heat treatment to achieve 
Aluminum alloy 6061 in 
the T-4 state proved to be the answer. 

l'o meet the required vield strength 
of 36.000 bod 


formed 


hardness. 


pst, parts were as- 


Body 


was brought up to T-4 hardness by 


low temperature 


sembled as assembly 


use of a heating 


cvcle, parts remaining undistorted 
Spot welding was the method used to 
fasten the parts, but there was still 
the problem of aluminum being 3 
inclined to buckle than 
the material gage. 
Design had to accomodate the ma- 


terial, All 


signed with a 


times more 


steel using same 
had to be de 


minimum 


members 
(f draw and 
1 maximum corner radii. Large unsup 


ported areas of aluminum—the fend 


1957 


ers, side panel and rear panel—could 
loads. Similarly 


ills of box members had to be care 


not carry primary 
full checked 

ontinuity of 
issist in the 
oints 


+ 


members served 


elimination. of mam 
And efforts to place all mem 
over the 


mize the possibility of loads passing 


bers directly loads to mini 
up into the upper body structure wer 
uccessful 

\ complete 


l 1 
indertaken, and 


isonabh 
structural str 
following 
rous adjustments, the design 

\luminum pieces wer 

mmediatelv after the st 
| While 10 


forme 


en formed 
Iiuminumn VIC we're 


lifficult 


pecrimenting 


thout « 


Ccmaining 


Results 


BUT CIVILIAN CARS 
STAY WITH STEEL 
Militar 


considerations aren’t the 


Ford has just announ 


58 Continental and Lin 
no figures f 


1 H! 
lon) will DC 


jn percentage « 


constru 


nit-f1 
Wixom, Mich 
According to Ford officials, 


in the bod: 


ime 


+ 


torsional resist 


rigidity i 
twisting from rough road conditions 
Welded panels eliminate most body 
noise characteristics while over-all ve 
hicle height can be increased without 
reducing passenger comfort 

rigidity tests in which a 


1! 1 
plied ody 


1 
l'orsional 
: 
twisting load is aj 
| 
1 
to simulate stresses eni 


the road, revealed the 


tructure is 35 more 1 


than the conventional meth 
construction, A total of 7500 

ll 1 in this unit ] 
of all types are used in this unitized 
i 
luminum 


rather than 
$ 


structural members 
trength-t 
veight ratio is not paramount in non 


militarv vehicles 
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iircraft. building 

id 

TOI 

systems for missile 
built at 

From the design st 


iced bv a. to do with tl 
electronic tr on 


be tre 
condi 


ind 


entrating inst« 


ymponents must mic control systems 


extreme guidance 


ises only for a missiles arc the company’s 


lack of a pilot pre- 
sions so that the 
destroys the 


l'ucson plant in 


point, Hughes works with a “w 
which boils down t 


| his vstei 


mis system,” 


UTpO leliver| 


complete ( on-target 


it the launching 


urborn 
for a particular 
ible; 


ind fuels are 


flown the I 
vicinity of the t the 
that homes on the target anc 
impler structure missiles selected by 
the of the 
ma | is thc 


the 


conventional he pilot has 


not used; the 


ire mpi 


gines irgct, 


IS In many instances 


the pilo 
t could replace; 


the 


missile 


not require many 


metal-working tec! 
nd d 


J 
Im g 


niques 
manner aircraft es not 
sembly 


it al- 
thout 


f tl missile 
still difficult to pre- 
rg th 


tems of th« 
raft have be 
thos¢ f the guided 


mpan 


rength 
rall 
handle, which 
h ther costs 
Aso, missil 
to Mter à cc 
idded to thc 
ipped 70 


Factor rane« 


pound mis 


issigned empha in engine cd 
of solid fuels 
ind the ICBM. ‘They ‘ 
being used in smaller missiles 
the the Falcon 
Falcon series. Navy’s Polaris 


solid fuel, 


chnical toward the 
IRBM 


work cad 


us in t 


gincering irc a 


u h l 
ind the 
IRBM designed to 

it i till 


Sidewinder, 


us 


in the development 


1 
nt 
l t manuta 


in using solid fuels 


Hughes Aircraft ha id very li e problem 
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is that the burn 
innot be adjusted as can Ix 
liquid fuels. Another prob 
Benefit of solid fuels 
density Solid fuel 
less than half as long 
with fuel tanks 
has that 
guided missiles will handk 
out 9 f all aii 


Ft V | 
r the TK 


ballistic missiles 
rate í 
with 
oling 
'reater 

I^ be 

liquid units 


[he Air 


1 ] 
I'imatelv, 


Force estimated 


defense mission 
of the Strategic Air 


ind of thc JOD Of the 


nd 
inc 


i) Ait 


nni 


Command 


riod, manned air 
have declined b 
im In thi 
f th 
expenditure I IT M pon 
for guided missiles. It 


to 8 vears to place a new 


unt 


now 
from 7 
n inventory 

itu l'o bring 

tatus will take 


I 
IOngcI 


x11 
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Product’s Function Most 
Important, ASID Head Says 


ANGE] 


thre 


LOS ES—“Functional 


basis of good design," 
lin, P of Amer 

Industrial Designers 
rior to the 

Ca. 

the 

mass-p o 

the 
in 


suit 


the 


1n 
ASID 
Oct 


most 


ntioned 


i 
itomo ind « tric-clectronic 


dustries as outstanding 


Ne photo 


el 


nd machine 


ctronk 
tool in 
excellent 
Doblin al 


msiderabk 


raphic, 
pinent 

produ Ine fun 
oO mentioned 
improvement 
Automobile de 


he iid, howe Cr. h 


Igncrs, 
worked them 


emphasizing 


ive 
SCING IH to l COITICI 
fashion and style as selling points 
rather than suitability. A 


technological break-through, such as 


functional 


idoption of turbine engines is needed 
to permit redesign to provide better 
weight better 


braking, improved visibility, and 


distribution, traction 


ilhouette without sacrificing rid 


mfort.' 
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Heat at supersonic speeds... 


destroys plastic airplane model in 6-sec 
time interval recorded by these three photos 
taken at new test facility developed by 
Westinghouse. Designed to simulate heat 
hazards of super.onic flight, the setup has 
quartz infrared lamps that can build up 
temperatures to 2500 F in 12 sec. From 
20 to 30 banks of these lamps are used 
with full size aircraft structures, and spread 
like a blanket. Each be set 
a different temperature simulate 
various temperatures encountered in flight 


on unit can 


at to 


A computer can be set to control tempera- 
ture variations throughout the test. 


Our World News offic 
recently reported Moscow Radio had 
3] that an entire 


would b 


announced on Aug 


series of satellites launched 


by the Soviet Union during the 1957- 


[hc 


ment also gave a few det 


58 Geophysical year announce 


1 1 
ili or the 


missile that would carry this satellite 
for Russia had 
announced its 
to launch a satellite during IGY, and 
facts on its rockets have been known 
to US scientists for som« But 
rereading the “official release” in light 


lhis was not news; 


repeatedly intentions 


timc 


of Russia's success uncovers some in 
teresting facts. Moscow's statement 
said: 

“Theoretically a satellite could be 
constructed that could later be sal 


vaged, descending to earth by para- 
chute, but these first satellites will not 
be of this kind. For this re hat- 


ever observations L 


ison, W 
— one 
are made from 


to earth 
by radio, and in order to do this, 


satellite will be transmitted 
the 
data collected will be recorded by spe 
devices and 
then transmitted to earth all at once, 


within a short space of time 


cial electronic and other 
l'hese 
radio signals from the satellite will be 
relayed all over the world 

“All kind of measuring instruments 
will be installed in the artificial satel 
lite. Air pressure will be measured by 
an ionization mamometer; composi- 
tion of the air will be determined by a 
radio frequency mass spectrometer, 
which can detect the presence of ion- 


ized atoms of different gases and de 
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termine their concentration. Devices 
will measure the quality and energy of 
met | irticles and cosm ravs 
Special attention will be given to oj 
tical measurements, gctting spectra of 
the sun and stars from outside the 
carth's atmospheric. envelope, obsen 


1 
ing the luminescence of the atmos 
phere itself. In addition, instruments 
will measure the magnetic field of our 


planet 
E ATI itel 


the 


instruments in the s$ 
lite can be powered by a small, high 
capacity storage battery, but since 
uch batteries have a short life, it 


probable that the power will be ob 
tained from a more complex arrang 


ment consisting of the same type of 


storage battery, but with a device at 
tached for changing solar energy into 


electricity. In this way, the 


vatterics 

can be constantly recharged 
"So much for satellites carrying in 
struments and used primarily for tak 
ing measurements. Let us talk for a 
minute about another use for satel 
lites. There are plans to launch a 


without in 
pe will 
thr u h 


different kind of satellite 


truments of 


be obse rved 


iny sort. ‘This ty 
from the earth 
telescopes, making it possibl 


culate precise distance on earth an 


to determine the shape of the globe 
ind its irregularities This satellite 
will be called the ‘beacon’ and will 


probably look than a 


star of the first magnitude 
I'he satellites carrying the instru 


will 


aluminum 


ments be hollow 


October 28, 1957 


"Now, when there is relatively little time left . . . 


$ 
last 


esti 





rI 


two 


mates tl 


ic 


for this output to 


)(! 


Ww 


Wil 


mo 


satellite 
three 


lb Just 


nth or 


Observation 


CICasc 


many d 


iation 


the ink 


time 


imation 
Now, 
left 


tatement 


si] ] 
i I 


times 


Ir 
when there is rcl 


before 


launched, intense 


realized! 


day S 


ICCCI 


y Y 
weighing 


nn 


1 
the hi 








89 


THE ENGINEERING WEEK 


All-electronic Landing System 


CUN WT "aL d x 


Flattop touchdown . . . 


Makes Good — 


but 


Buyers Not Ready 


is scored by Navy F3D aboard USS Antietam using Bell 


Aircrafts all-weather, automatic landing system. 


Radio- 


radar system, regulated by computers, takes over control 
of aircraft from pilot, sends necessary course corrections to 


automatic pilot, for safe, accurate landing. 


BUFFALO 


landing 


An all-weather automatic 


system for planes is now 
proved—but still five years away from 
large-scale commercial application 

In recent Gulf of Mexico tests 
iboard the carrier USS Antietam, a 
Navy pilot made repeated landings 
without touching his controls—an im- 
portant first. Commercial application 
of the system, designed for the Navy, 
will be delayed, however, because of 
of other 


of replacing them 


the variety systems and cost 


Here’s how it works: radar pin- 
points the aircraft when it is one to 
four from the carrier. 


Radio "locks" it in, and a computer 


miles away 
takes over to give flight commands. 
Ihe pilot becomes virtually a pas- 
senger until touchdown. 

If the carrier is not in proper posi- 
“Wave-off” 
ignal is flashed to the pilot who can 


tion for safe landing, a 


then cut out of the pattern and make 
new approach. The pilot can over 

ride the autopilot at any time. Bad 

veather poses no problem 

deck includes 

me radar cube, three computers and 


Carrier equipment 


console-the cube 
mounted on a mobile dollv, the com- 


i monitoring 


puters and console housed in a trailer. 
In the plane is only a 3-]* corner re 
flector mounted on the landing gear 
Ihe reflector signals "Lock-on" and 


O() 


"Wave-off" orders to the pilot. 

A stabilization computer in a trailer 
on deck uses two integrating gyros 
and 10 receivers that feed carrier roll, 
pitch and yaw variations to the flight 
path computer in the same housing 
A prediction computer takes into ac 
count six types of ship movement 
roll, pitch, yaw, heave (up-and-down 
motion), sway (side-to-side motion), 
and (back-and-forth motion). 
These additional devices, not neces 
sary with ground installations, enable 
incoming aircraft to adjust to vary- 
ing conditions of the ship. In both 
versions, system 1s a 


surge 


however, the 
closed-shop, air-to-ground servo 

Chief advantage of the system for 
the Navy is the reduction of landing 
dispersal, which means increased land 
Until now Navy has re 
quired that an automatic system land 
1 craft with no more than 30-ft longi 
tudinal and 35-ft lateral 
more than 100 landings, the Bell sys 
tem landed planes with average longi- 
tudinal dispersion of 18 ft and neglig 
ible lateral dispersion. 

Ihe system also speeds up landing 
group of planes. Some 120 craft were 
landed within an hour during a recent 
test 

Bell representatives reported that 
it this date no production order for 


Ing accuracy. 


error. In 


the system has come from our Navy. 


Product Engineering - 


COMING EVENTS 


OCTOBER 
28-30 National Lubricating 


Grease Institute, 25th annual meet- 
ing, Edgewater Beach Hotel, Chicago 


28-30 . . . Acronautical and Naviga 
tional Electronics, 4th annual East 
Coast conference, sponsored by Balti- 
more section, Institute of Radio Engi- 
neers, Fifth Regiment Armory, Balti 
more, Md. 


27-Nov. 1 International Atom 
Week, sponsored by the Atomic 
Energy Forum and American Nuclear 
Society. Conference programs in 
clude: 4th annual atomic industn 
conference; 2nd winter meeting 
American Nuclear Society; 2nd an 
nual conference, Careers in Nuclear 
Science and Engineering; Conference 
on Reactor Safety, and Annual Con 
ference, Nuclear Science Group 


28-30 . . . National Industrial Pack 
aging and Handling Exposition by 
Society of Industrial Packaging and 
Materials Handling Engineers at Con 
ventional Hall, Atlantic City, N. J. 


30-Nov. 1... Executive Technicians 
for Industrial Engineering, sponsored 
by Industrial Management Society. 
Hotel Sherman, Chicago. 


NOVEMBER 

2-8 2nd World Metallurgical 
Congress and 39th National Metals 
Exposition and Congress sponsored 
bv American Society for Metals, the 
Atomic. Energy Commission, Ameri 
can Institute of Mining and Metal 
lurgical Engineers, Society for Non 
destructive Testing, Industrial Heat 
ing Equipment Association, Metal 
Powder Association, and Special 
Libraries Association 


4-6 . . . 9th annual AIEE Machine 
lool Conference, Hotel Schroeder, 
Milwaukee, Wis 


4-8 SAE conferences: National 
l'ransportation, National Diesel En 
gine, and National Fuels and Lubn 
cants Meetings at Hotel Statler, Clev« 
land, Ohio 


11 . Plastics for Air-Borne Elec- 
tronics, Regional Technical Confer 
ence, Society of Plastics Engineers, 
Sheraton-Cadillac Hotel, Detroit. 


12-14 National Association of 
Corrosion Engineers, Northern Re 
gional meeting, Penn-Sheraton Hotel, 
Pittsburgh. 


13-15 National Conference on 
Standards sponsored by American 
Standards Association, St. Francis 
Hotel, San Francisco. 
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NEW GENERAL ELECTRIC DC MOTOR GIVES 


Instant Working Power 


71C 


in industrial direct current motors 


a new standard 

nes e Dia " 

. . designed to deliver drive power 
at the moment you need it! 


Split-Second Response 
air gaps reduce electrical time con 


larger 


stants ... smaller armature diam 


eter permits more rapid delivery of 


torque to load means faster 


starts, stops, reversals 


Ix, 1 
aynami 


Low Inertia Armature is 


ally balanced, banded with steel 


and glass gives depend 
high-speed operation skewe 
minimize torque 


permit smooth macl 


armature slots 
pulsation, 


operation at low speed 


Other Power Packed Featuresof new 


d-c Kinamatic motors help give 


you more continuous, more auto 


matic production economically 


Additional information 
able at your nearest General Ele 
tric Apparatus Sales Office. Or, if 
you prefer, write for Bulletin GEA 
Direct Current Motor and 
Generator Department, Erie 
Pennsylvania. 


Trade-Mark of General Electr 


6355 


Progress /s Our Most /mportant Product 


GENERAL f ELECTRIC 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shap Talk 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOLIC— MELAMINE —SILICONE —EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Terminal board for a 


tr spectrophotometer is ma 


Gas pump impeller unit is fabri 
Grade LE-6 phenolic laminate 


sted of Taylor 
economical, 
light-weight, wear-resistant chosen because of 


strength, stability 


Guides for sliding doors, made from Taylor 
vulcanized fibre, last longer because of high 


strength and resistance to abrasion. 


Metal plating barrels of Taylor Grade C-5 
melamine withstand corrosion and erosion success 
ly in alkaline solutions. Downtime and mainte 


»sts cre substantially reduced 


TAYLOR SUPERIOR 
COPPER-CLAD LAMINATES 


Taylor GEC (glass epoxy 
Copper Clad and Taylor XXXP 
12 cold punching (paper 


phenolic) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out 


standing electrical properties 


This coil form for radio frequency transformers is fabricated by Taylor of 
Grade XX laminate plastic tubing for Collins Radio Co. The O.D. of the 


center section is held to a tolerance of .230" 


.0005". Material was chosen 


for its good electrical properties, dimensional stability and machineability. 


Precise electrical insulation parts? 
Taylor can produce them. 


This coil form for radio frequency 
transformers was produced by 
Taylor’s Fabricating Division, 
holding the tolerance of the out- 
side diameter of the center section 
to + .0005”. 

Taylor has special techniques and 
facilities capable of providing 
parts—such as this coil form—to 
your own specifications, promptly 
and economically. You canshorten 
your production steps by putting 
Taylor to work for you . . 
fving production. . 


. simpli- 
. safeguarding 
schedules reducing overall 


costs. 

Precision fabrication of laminates 
and vulcanized fibre is difficult . . . 
but Taylor can and is doing it, in 


roduct Enginecring 


a great variety of Taylor grades, 
and to extremely close tolerances. 
In your present products or in 
those that are now on your draft- 
ing boards are opportunities for 
you to take advantage of Taylor’s 
equipment and experience. Design 
to closer tolerances—Taylor can 
handle the job. Taylor is equipped 
to handle any type of fabrication 

punching, drilling, grinding, 
forming, milling or turning 
ple or complex. 


sim- 


Chances are that Taylor’s staff of 
specialists can help you with de- 
sign, material selection and fabri- 
cation. Call or write your nearest 
Taylor sales office for a talk about 
your needs. 


October 





OVER-DESIGNING ? 


If you are designing bronze parts for mass 
production, there is a good chance that you are 
specifying a more costly alloy than you need. 

ASARCO's patented continuous-casting 
process produces alloys according to SAE, ASTM 
and Government specifications. But their 
performance is entirely unlike that of similar 
alloys cast in sand or permanent molds. 
Relatively low-cost alloys cast by the ASARCO 
process perform like more expensive alloys 
cast by other methods. 

For example, compare Continuous-Cast 
SAE 660 (ASARCON 773) with more 
expensive sand-cast alloys: 


Typical Typical Brinell 
Yield Strength Impact Strength Hardness 

ASARCON 773 27,000 psi 12.5 ft.-Ibs 72 
Sand-Cast SAE 62 20,000 psi 


Sand-Cast SAE 64 17,000 p 8.2 ft.-Ib 


5 65 
S 62 
Unless you've checked to see whether the 
unique ASARCO bronzes can give you what you 
need, there's a possibility that you're 
over-designing. You may even be able to replace 
aluminum and manganese bronzes with 

low-cost ASARCON Continuous-Cast bronzes 
under certain conditions. Over-designing 

can be expensive in mass production, 

even if you are spending only a penny or two 
extra per pound of bronze. 

ASARCON 773 (SAE 660) is readily 
ivailable from stock in a wide range of sizes. 
An added bonus is the fact that ASARCON 77: 
is exceptionally free-machining. Rods, tubes, 
and numerous “extruded” shapes up to 
9 inches in diameter are cast to order by 
ASARCO in more than 20 alloys. 

We'll be happy to send you a free booklet 
describing the process and the product. 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New Jersey + Whiting, Indiana 


WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco IN CANADA: Federated Metals Canada, Ltd., Toronto and Montreal 
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16 Ways to Align Sheets and Plates 


FEDERICO STRASSER, Santiago de Chile 


Two Flat Parts 


2 Retained slugs . . . 3 Aligning tube... 


fits into counterbored hole through 
both parts. Screw clearance must 
be provided in tube. 


1 Dowels... 

accurately align two plates, prevent 
shear stress in fastening screw 
Two pins are necessary because cccurate, 


screw can not act as aligning-pin. 


act as pins, perform same function 
as dowels; are cheaper but rot as 


4 Abutment... 5 Matching channel . . . 


provides positive, cheap alignment milled in one part gives more efficient alignment than abut- 


of rectangular part. ment in preceding method. 


Formed Stampings Assembled with Flat Parts 


£ 


6 Bent flange ... 7 Narrow slot... 
performs similar function as abut- receives flange or leg on sheet 
ment, but may be more suitable metal part, allows it to be 8 Bent lug CA 
where machining or casting of abut- mounted remote from edge of : O 
ment in large part is not desirable other part. (A) fits into hole, aligns parts simply 
or practical. and cheaply; or (B) lug formed by slit- 

ting clearance hole in sheet metal keys 

parts together at keyhole. 


Product Engineering — October 28, 1957 





with One Screw Product Engineering 


DESIGN ROUNDUP... 


9 Two legs... 10 Aligning projection 

formed by lancing, aliga parts in manner similar to re- formed by slitting and embossing is good locating 
tained slugs in method 2, but formed legs are only an method, but allows a relatively large amount of 
alternative for sheet too thin to partially extrude slug play in the assembly 


Flat Parts and Bars 


Knurled Knurled 
‘foce 


12 Noncircular end .. . 

on bar may be square (A) or 
11 Knurled end... D-shaped (B) and introduced into 
of round bar (A) has taper which digs into a similarly-shaped hole. Screw and 
edge of hole when screw is tightened; this washer hold parts together as 
gives accurate angular location of bar or before. 


sheet. B) Radial knurling on shoulder is i 
9 13 Transverse pin 


even more positive 
in rod end fits into slot, lets rod e-d 


Square i be round but nonrotatable. 
rod-end 


15 Dowel... 


s simple, efficient method of preventing rotation if 
rod dia is big enough 


3 
BO WE LJ 


14 Washer over square rod end... 16 Double sheet thickness . . . 

has leg bent to fit in small hole. Washer hole is square, prevent- allows square or hexagonal locating-hole for shaft 
ing angular movement when all three parts are assembled and end to be provided in thin sheet. Extra thickness 
fastened with screw and washer. can be (A) welded (B) folded or (C) embossed 
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When you need 
Reliable Control 


.of Process Sequences... 


es 


i 
i 
i 
i 
i 
i 
i 
i 
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Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 
Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 

you need Time delay characteristics are fixed and tamper- 


mercur -U- 


proof. 


Adlake Relays are quiet, chatterless and require no 
maintenance whatever. 
If you have a control problem, our engineers will be happy to 


help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1169 N. Michigan, Elkhart, Indiana. 


relays Hake) v. Adams & Westlake company 


new york ELKHART, INDIANA CHICAGO 


original and largest manufacturers of plunger-type relays 
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still in the 
question 


stage? 


DIVISIONS or (€ 5 
ASSOCIATED 
SPRING 


CORPORATION 
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Broad Temperature Range elastomers 
for LORD bonded rubber mountings 


TEMPERATURE 


-65'r. 


ROOM TEMPERATURE 


68° r. 


TEMPERATURE 


300r. 


10 20 30 40 50 


FREQUENCY CPS 


Load 15-2 /mtg. 
.060 input excursion (axial) 


FREQUENCY CPS 
Load 15#/mtg. 
.060 input excursion (axial) 


FREQUENCY CPS 


Load 15+/mtg. 
.060 input excursion (axial) 
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BROAD TEMPERATURE RANGE — Transmissibility curves for LORD 
Mounting with new type BTR elastomer indicate that temperature extremes 
produce minimum change in physical properties. Transmissibility at 
resonance is three or less at 68°F. or lower temperatures, and 3.5 or 
less at 300°F. 


@ A new type Broad Temperature Range elas- 
tomer with resistance to temperature extremes 
is now available from Lorp Manufacturing Co. 


properties include high tensile strength, high 
tear resistance, and good flex life. The hys- 
teresis characteristic of the material eliminates 


This new material is used in performance- the need for auxiliary dampers, which generate 


proved LorD mounting designs to assure su- 
perior vibration isolation under severe environ- 
mental conditions. It is resistant to oil and ozone, 


harmonics destructive to mounted equipment. 


For further information on this new elas- 
tomer, contact your nearest LORD field engineer 


and functions efficiently in temperature ranges or the Home Office, Erie, Pa. 


from —65°F. to 300°F. Its proven mechanical 


ATLANTA, GEORGIA - CEdar 7 -1123 
BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - TRinity 4-2060 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 
CLEVELAND, OHIO - SHadyside 9-3175 | LOS ANGELES, CAL. - HOllywood 4-7593 
DALLAS, TEXAS - Riverside 1-3392 NEW YORK, N. Y. - Circle 7-3326 
PHILADELPHIA, PA. - LOcust 4-0147 
"In Canada —Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY * ERIE, PA. 


DAYTON, OHIO - Michigan 8871 designers 


and producers 
of bonded 
rubber 
products 


Son, DED RU eec? since 1924 
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IMPONENTS 
AATERIAL 


ia Machine support plate 


Neoprene 0 OF | fi Diaphragm — 


diaphragm P . 


Dply 





Double - ended 
valve for admission 


and venting of air 


ieight-adjustmen 


lows diaphragm 
ve awav from tl 
val opening the air vent 
Very ( I l n I al I pl pn Ome | 
1 resettling | rour under th he 1 i Suppo ate lo x Ic ! mi hat « rmalh 
machine, and onh ; | istment w ) he | i » 1 particular our Pr 5; availabi 
| | i ered, k Weber Instrument Co., 
itting mor r i | hion, « 1eig tn I rall ! Schaefer Road, Detroit 27 


For more information 


Circle 1, inside back cover 


CONTINUED ON PAGE 102 
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COMPONENTS 


AND M 


ATERIA 


Air Motor for High-temperature Service 


An air motor has be 


operates at temperatures over 


en developed that 
1000 I 


without lubrication. or 


onventional cool 


im-piston motor, a positive 


nt, fluid-drive device worked 
being produc d 
length 


trom 


( mpressed alt I5 


varying in over-all 


) 
Power ratings range 


from 9 to 13 in 
| to 300 hp. It weighs 22 Ib, has a 18.5 


ntnut at 
tput at 


Current 


i low rpm 


include power 


surfaces and for jet 


actuation 


for airplane ntrol 


engine thrust reversers and exit nozzles 


Motor output is nearly linear. Inlet pres- 
allows maximum efficiencies through 
conditions 


high 


of operating 


weight ratio and 


starting and braking torque have been ob 


tained bv designing for cu-in. dis 
placement per revolution of the motor 
Low rotating speeds of the motor, 100 


to 2500 


max 


rpm, eliminates need for 


geal 
reduction in most applications, minimizes 
problems of excessive wear without lubri- 
cation, high rotational stresses, and over 


speed control Acceleration is less 


than 

Low air consumption is a func 
tion of the fixed displacement volume, 
speed, and inlet density Standard units 
Airesearch Mfg. 
Div., Garrett Corp., 402 S. 36th St., 
Phoenix, Ariz. 


are now in production 


For more information 


Circle 2, inside back cover 


Single or 


«c COHl i di d 


Mercury Slip Ring 


This slip ring, is for heavy-current high 
speed (over 20,000 rpm) applications; it 
uses mercury, instead of solid brushes and 
rings, for electrical contact between mov 
ing and stationary parts. It is designed for 
use with strain gages or thermocouples, in 
connection with rotating assemblies such 


as compressors and turbines. The “noise 
level” of the unit is negligible and service 
life is indefinite, since no solid parts are in 
contact 

Cooling of the mercury is provided on 


all rings, using machine oil or any non 


conducting liquid compatible with neo 
Mercury is fed through sys- 
Contact 
blanketed with 


dry nitrogen during operation (feed rate is 


prene seals 
tem manifold at 10-lb pressure 
surfaces of the rings arc 
low enough, so 40-hr operation is possible 
Price of 10-ring 
delivery, 6 wk 


Inc., 


on the average-size tank 


unit is around $1200; 
Aerotech 


Conn. 


Specialties Glastonbury, 


For more information 


Circle 3, inside back cover 


Double-reduction Shaft-mounted Drive 


Here is an all-steel drive available in a 


single reduction ratio of 5:1 and in two 

14:1 or 25: 
Ratings range from 2 hp at 5 rpm to 50 
hp at 359 rpm; max torque rating at low 


speed shaft is 31,000 lb-in 


double-reduction ratios, 


\ longer center distance between shafts 
allows using larger sheaves on installations 
where unit is mounted with input shaft 


toward 


driven machine or on 


through 


Product Engineering 


shaft applications Inspection covers on 
the three-wall, one-piece housing permit 
inspection of bearings and helical gears 
\n automotive-type dip stick is provided 
to check oil level quickly. ‘This drive may 
be had by immediate delivery from stock 
Falk Corp., Dept. 255, 3001 W. Canal 
St., Milwaukee 1. 


For more information 
Circle 4, inside back cover 


CONTINUED ON PAGE 104 
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Solid bronze, steel or alumi- 7 $ Oil holes, grooves, slots, 
num 3 notches as required 


Steel lined with bronze, bab- : Straight, clinch butt or specia! 
bitt or copper alloy seams 


Plain or ball indented Many lengths and diameters 


Bearing Performance « Bushing Economy 
plus special design features 


Savings in materials, time and labor are pos- are established through controlled alloy quality 
sible using bimetal or plain rolled split bush- and grain structure. Our method of manufac- 
ings. Bimetal bushings provide bearing load- ture also permits wide flexibility in design 
carrying qualities. All offer economy through features. Complete engineering service. For 
volume production. Uniformity and strength details, address: 


/ 2 
Ncg 4e? 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 


RESEARCH e DESIGN © METALLURGY «© PRECISION MANUFACTURING 
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COMPONENTS ] i. g i i continued 


Solenoid h igh dielectric strength; 

rasion imd thermal 
Units are available for 
ontinuo duty With 
it can lift 1 o ll 

l from 
normalh l operating on dc are also availabl 
ed, with fullv balanced stems. Sinclair for 4 ps operation. Guardian Electric 
Collins Valve Co., 454 Morgan Ave., Mfg. Co., 1621 W. Walnut St., Chicago 
Akron 11, Ohio. 12. 
For more information For more information 


Circle 6, inside back cover Circle 8, inside back cover 


Beryllium-copper Spring Pins . . . 
n new that extend the range fi 


} 


n 5 1 d 1 


Meter-relay 


availa D In 1 
amf 


n-drilled h 
tł k S to $ d 
' 


I n ial machinin ip 
I imi May ed. Flastic Stop 
Nut Corp. of America, Union, N. J. 


For more information 


n nsitivit Assembly. Products, 
O. Box XX, Palm Springs, Calif. 
For more information 


Circle 5, inside back cover 
Circle 9, inside back cover 


Two-way Solenoid Valve 


designed for tight shutoff 


diaphragms 

I ud t e durab! Controls Div., 

Jackes-Evans Mfg. Co., 4427 Geraldine 
\ve., St. Louis 15. 

For more information 


7, inside back cover 


Encapsulated Solenoid Coil... vatertigh 
hike penetration } ved ren osul Automatic Switch Co., Florham 


Park, N. J. 


For more informat'on 


Circle 10, inside back cover 


Gage Protector . 


i fluid pre ul gag tro 


Two and Three-way Asi Bnet. 
Control Valves 


By isolating 

pt when readings ; taken 
for equipment requiring high operating . Or Á racy and reliability are maintained 
provide fast respon leak-free ó | pring-loaded device is normally 
on and smooth, shockk opening Ea l When pushbutton is released 
ing at max rated pressure ey , 4 7 gag 1utomatically closes, cutting off 
construction, with vah odies n ; gage from rest of the circuit. Simultan 
from solid iluminum-bror bar 4 ously, ( opt oO permit gage to | 

\ replaceable, seal sl insert in j ~ drained to reservoir For pressures 


psi, i n be used with any 


X 


CONTINUED ON PAGE 106 
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BEARING TIPS by McGill 


For convenience, with savings in time and cost 
Use M:GILL CAMROL Cam Followers instead of improvised units 


Simplification of design with availability of a wide 


range of 


standard bearings takes the strain off engineering a cam, guide, 


support or track roller bearing 
tion. No need to “build up” a 
special unit when you can select 
the proper size standard CAM- 
ROL bearing engineered cspecial- 
ly for the job. McGill's CAM- 
ROL bearing construction offers 
full type capacity, 
for shock, in a compact precision 
unit. Specify CAMROL, the orig- 
inal cam follower, in either CF 
(with stud) or CYR (shaft mount- 
ing) series. Sealed and prelubri- 
cated bearing available also. 


with provision 


YR bearings 
help F-100 Super Sabre make 
slower and safer landing 


The supersonic speeds obtained by 
today's modern aircraft set up design 
problems not encountered with old- 
er, slower planes. The overall stream- 
lined design required for speed in 
flight, for instance, necessitated find- 
ing ways of sup porting the North 
American F-100 Super Sabre at low 
air speeds required for landing. A 


series of slats on the leading edge of 
the wing, providing greater lift at 
lower air speed, was the answer. Each 
slat is supported by McGill CAM- 
ROL YR bearings especially de- 
signed to permit shaft or yoke 
mounting. These long-life bearings 
carry the loads of these slats as they 
move on tracks during flight of the 
Supersonic F-100. 


**^29929999599294999945^4^9*92429799*2229* 


| 


eee 


applica- 


Solid construction can be lubricated 
through the 


the CAMROL CI 


side and the ends of 


stud. 


camrot CF bearings out-perform friction 


rollers as fork support bearings 


Small size and high load-carrving 
unit construction with simplified lub- 
rication are among principal benefits 
obtained by Hyster Company from 
use of CAMROL CF be: airings as fork 
support rollers in its Hyster 20 and 
edat lift trucks. 


Two bearings ride up and down in- 
side each vertical mast section to po- 
sition the lift truck fork under load. 


Fact-packed Bearing Catalog 


Write for your copy of Catalog 52-A, a revised, 


s...... 


the 
arc 


but 


bcaring 


Speeds are latively slow 


C Acl 


crushing loads on 
heavy. 


In this particular application, the ex- 
terior surfaces of the bearings are 
treated with a black oxide finish. 
This provides corrosion-resistance 
which augment 
nance-free operation, 


f CAMROL 


mainte- 
a characteristic 
bearing 


serves to 


construction. 


128-page Bearing Selection Guide. 


Insure performance with MSGILI® MLILTIRGL" GUIDEROL cawmeor 


Precision Needle Bearings 


McGILL MANUFACTURING COMPANY, 
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INC., 


201 N. LAFAYETTE ST., 


VALPARAISO, INDIANA 





EW COMPONENTS 


pi hvdrauli 


t FOB Sa 
Products, 
Ave., Sarasota, Fla. 


in am 
isota Sarasota 


Precision Inc., 1314 N. Lime 


For more information 


Circle 11, inside back cover 


^ 


E 
Ü 


ran£ has 


iardened ball 
voke and ti p 
saue zed rivet 
Rapids Standa 
Bldg., 


f Caster Div 
Co., Inc., 342 Rapistan 
Rapids 2, Mich. 


rd 
Grand 


For more information 


Circle 12, inside back cover 


Switch with Taper Pins 

IS à nonsnap, normally open monk ntarv 
ntact SPST model for solderless wiring 

Thr female recepta 


] } 
provided vith 


AND M 


ATERIALS 


k 


in short between two of them t 


mmodate in-and-out wiring with taper 
Ihi in 


t hing ind 


32-threaded mounting 
knurled nut are black 
with in 


iluminum. Furnished 


thed 


inodized 


! 
rnal.t 
ternal-tot 


hoice ot 
Inc., 561 


and 
Grayhill, 


illgrove Ave., LaGrange, Ill. 


LI 
lock washer 


rec black button 
H 

For more information 
Circle 13 


inside back cover 


Footswitches . . . 


in 12 variations are rated from 6 to ] 
Available with dust 
vitch mechanism, or silent actua 
itch if desired. Si ; 23 31 
high. A dual version 


gned for business machine rt 


mp 


UL-approved 


pment, tapi dispen ing machin 
iling machines and photographic equip 
ment. Vemaline Products Co., P. O. 


Box 222, Hawthorne, N. J. 


For more information 


Circle 14, inside back cover 


Power Supply for Dc 


ntinuous dut rating of t 150 «v 
\ oltag« Id to 
Ls ripple to less than 0.03% of average 


nt at 


dc at 2 


imp regulation is he 


max output. ‘Tubeless unit 

upies $} in. of panel height; extends 9 
in. behind panel. Controls include 
light, indicating line 


load fuses, a 44-in., 2%-accurate dc 


pow T 


switch, pilot and 
volt 
nd ammeter, and pair of five-way 


Additional pair 


meter 


insulated binding 


po t 


Product Engineering 


continued 


of output terminals are at rear of chassis 
Opad Electric Co., 69 Murray St., New 
York 

For more information 


Circle 15, inside back cover 


Spherical Bearings 


in standard static load 
104,000 Ib, 
stat 


50 to 54,700 Ib are now available 


series. for ratings 


from 2,700 to and in com 


mercial series with load capacities 
from 3,2 
offered in five 
static-load 
aluminum-bronze, 
steel, 


cadmium-plated; heat-treated alloy, cad 


Standard bearings arc SCTICS 


that cover the 
Outer ra 


radial ratings 
materials ar 


cadmium-plated; heat-treated alloy 


mium-plated; carbon steel, cadmium-plated 
it-treated steel Used 
throughout series ,100 stecl-hard 
ened balls plated with hard chrome. The 


or hi stainless 


are Já 
commercial series, comprised of a low 
carbon steel outer race and a hardened 
teel ball, is offered in 11 Spherco, 
Sealmaster Bearing Div., Stephens-Adam 
son Mfg. Co., Ridgeway Ave., Aurora, Ill. 


For more information 


SIZES 


Circle 16, inside back cover 


Diaphragm Seals 
made of nylon, Dacron and glass fiber are 
coated with silicones and other elastomers 
Seals allow transformation of 


fluid pres 
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When Brass Strip Tolerances Call For 


RFECTION TO THE N° DEGREE 


Possibly, you've never seen—or even heard of—a Sendzimir Rolling 

Mill like the one pictured above. Not many people have. But if you 

use close-tolerance brass, copper or bronze strip, youll certainly à 
appreciate what these high-speed, precision units can do when you Bridgeport 


order Bridgeport Sendzimir-Rolled Strip 


These mills—now in operation at Bridgeport’s plants—are capable 
of rolling light-gauge strip into economical, long-length coils to 
meet the most rigid gauge tolerances. 


BRIDGEPORT BRASS 


Offices in Principa ties ¢ Conveniently Locat 


Bridgeport Sendzimir-Rolled Strip has other advantages as well — 
It has remarkable uniformity of gauge and mechanical properties Bridgeport Brass Company, Bridgeport 2, Connecticut 


from edge to edge and end to end. It also has a beautiful luster— In Canada: Noranda Copper and Brass Limited, Montreal 
all properties you can use to advantage in your own production 


Get details on Bridgeport Sendzimir-Rolled Strip today. Our near- 
est Sales Office is ready to give you complete information. 
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TUBULAR 
SPLIT 
COMPRESSION 


& SHOULDER RIVETS 


FOR 
LOW-COST 
DESIGN 


ay 


Simple Design Changes Permit 
STANDARD RIVETS 
to Replace Costly "Specials" 


We produce a wide variety of special fasteners for our 
customers . . . but only when we have to! Only when a 
standard rivet just won't fit the application. We bring 
our experience, skill and engineering know-how to 
every job, large or small. It’s a challenge to see if 
we can't modify designs to substitute an inexpensive 


"standard"' rivet for a more costly "special". 


To improve product appearance and strength 
... to take full advantage of automatic assembly 
. to cut delivery time and production costs 
—get in touch with Milford first! 
MILFORD 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO e AURORA, ILLINOIS èe NORWALK, CALIF, 


New Parts and Materials continued 


je with bore 
convolution 

depth iI ind in thick 
nesses of 10 in 013 in., and 0.018 in 
Stillman Rubber Co., 5811 Marilyn Ave., 
Culver City, Calif. 


For more information 


Circle 17, inside back cover 


Transistorized Power Supplies... 


tion il m 


ind in sj packaging for industr 


Electronic Assembly Co., Inc., 5 Pres 
cott St., Boston 19. 
For more information 


Circle 18, inside back cover 


Gray Rubber Wheel . 


imarking and. availabl 


ind on 


light, med 


(Continued on page 112) 
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Cast Design 
30" wide 60" long 
Weighs 890 pounds 
Costs $131.50 Welded Steel 
Design 


. 12% more rigid 
Weighs 375 pounds 
Costs $93.75 


Welded Design Welded Design Welded Design Welded Design Welded Design Welded Design 
... 30% more rigid 76% more rigid 10% more rigid 33% more rigid 80% more rigid 80% more rigid 
Weighs 575 pounds Weighs $25 pounds Weighs 375 pounds Weighs 355 pounds Weighs 295 pounds Weighs 295 pounds 
Costs $143.00 Costs $132.00 Costs $93.75 Costs $89.00 Costs $74.00 Costs $74.00 


How to Increase Rigidity of Machine Bases 


.. « While cutting weight and cost 


Machine base (A) made from gray iron used 1'4" thick sections, 
weighs 890 pounds. 

Machine base (B) designed for welded steel needs only 7&4" sec- 
tions, yet is 1.12 times more rigid. Since smaller sections are used, 
base (B) requires only 375 pounds of material. Based on the fact 
that steel costs less than iron, and less steel is used— material sav- 
d I ings are $51.50. 

Designers! The smaller drawings show variations of this machine base with 
Ask your Lincoln representative rigidity and price as compared to the cast design. 

how you apply these potential By taking advantage of the stronger, more rigid properties of 
savings to your designs. Available steel, additional savings in material cost can be made as shown to 


also: New Procedure Handbook of : 
, ° . > P e ver- : d 9)duction. 
Arc Welding Design & Practice further reduce over-all costs of production 


at slight cost; Machine Design 
Sheets and Design Courses at 
Lincoln Electric main plant. Write THE LINCOLN ELECTRIC COMPANY 
Dept. 1324 * Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


Wren H.. b^ WHY 


steel is 3 22 times costs a third use anything but 
times stronger the rigidity as much welded designs? 
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Koppers Face Type Seal Provides 
Up to 20,000 Hours of Service! 


Up to 30,000 Hours in Laboratory Tests Using Clean Gas! 


Koppers engineering has created an unmatched 
sealing surface that gives Koppers Face Type Seals 
a much longer-than-ordinary service life. 

The exclusive design of the sealing surface keeps 
pressure distribution and hydraulic balance un- 
changed during operation ... permits a light face 
loading which lowers interface temperatures. Hy- 
draulic balance allows sealing of gases and liquids 
through a wide range of rubbing speeds. Rugged 


Koppers Company, Inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Engineered Products 
Sold with Service 


construction adds to Koppers long service life. 
Rotating collars can be of hardenable stainless 
steels, cutlery and die steels, Stellites, or of a hard 
chromium or carbide face. Ring is of carefully 
selected grades of carbon. 

If you have a sealing or piston ring problem, 
Koppers entire research, production and engineering 
facilities are at your disposal. For more details, 
write to the Koprpers Company, Inc., 7310 Ham- 
burg St., Baltimore 3, Maryland. 


MECHANICAL 


SHAFT SEALS 
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DESIGN for Lower Cost 


Y. many instances, designing for production on a Fellows Gear Shaper offers exceptional 
opportunities to lower costs, on non-involute shapes as well as gears. This is particularly true 
where gear shaper versatility makes it possible to generate multiple parts on the same shaft, 
thus eliminating assembly operations and simplifying design. 


The unusual multiple cam and gear part shown is an example. The gear and various cams are 
positioned to within 0.001" alignment. Since there were no keyways or other machining required 
for assembly, there was a considerable reduction in production time, in addition to the time 
saved because of the high cutting speed of the gear shaper. Finally, the integral design resulted 
in a saving in weight without loss of strength. 


These and other advantages of the method are described and illustrated in the 
booklet, "The Art of Generating with a Reciprocating Tool." This booklet, 
although not new, contains a lot of information that is valuable to designers con- 
cerned with generated shapes. Since 1951 we have distributed over 10,000 copies, 
If you would like one, just write us. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Ave., Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


THE 
PRECISION 


LINE i , 
Gear Production Equipment 





New Parts and Materials continuet 


NOW A 


noise-deadening vel r bricant, and 
t-in. swivel horn with molded lid-1 
wheels. Gleason Caster Div., 250 Dept. A, 
N. 12th St., Milwaukee 3. 


| P. M rrr erga 
TEM E 
43914 | a 


for 


DECORATIVE METAL 
TRADEMARKS 


Detachable Fitting . . . 


for seamless metal | 

plify and exp 

a solid, one-p 

metal seat 

grooves and 1 

of the end com r make it 

to smooth, file or grind the flat « 

flexible tubing Oo gasket 

rings are requir Standard mal 

for seaml tubing from 4-in 

ID are available in standard p 
Patented Metal-Cals give your Ge mom $ in. to l-in. NET, in 

Seamlex Co., Inc., 41-23 24th St., Long 
product the permanency of Island City, N. Y 

For more information 


anodized and dyed aluminum Circle 20, inside back coverd 
foil. No fastening devices or sup- 
porting background is required 
so dress up your product for that 


"extra sales appeal 


For reproduction of your trade- 
mark send usga sample or sketch 


stating your requirements. Hollow Shaft Gear Motors... 


1 ! 
t the h 


si i smal it distan 
j 1 a rit 
i veloping W f ng 
d , $ 
r, i f l 


Pepe 
F 


7 
(x 


"E. y 
| a 3 & pun SF. / this worm 
huie Ur €) re 


the new gear 1 


below that 


unit Ik 


| / i peers e P torque rating 
W^ 


manufactured by 
C & H SUPPLY COMPANY er 
417 East Beach Avenue « Inglewood 3, California u 2.69,265 


Bd 
d on page 





STRENGTH PROBLEM SOLVED 
~with Ostuco Steel Tubing 


p^. Es 

| Dh([-Norton Con any, Pittsburgh, manufactures a 
portagle 20-ton air mefor screw jack now finding wide 
acceptae as a maintenamwg tool by the trucking industry 
because OY, its versatility, depéwdability, and rugged strength. 


\ E 


Designing this jack, Duff-Norton engineers were concerned 
with selection ob pooper material for the “Standard”— 
| crucial part which extends to support full ied" 
| weight. Seeking a material that would not fail, even urtder 
eccentric loads, Duff-Noxton specified Ostuco Seamless ~S 
Steel lubing for this critic application. 
Styength is just one of the plus factors of Ostuco Steel Tubing 
For details on all the advantages? contact your nearest 
Ohio Seamless Sales office or write Wirect to Shelby, Ohio. 


EZ OSTUCO TUBING 


MANUFACTURED IN STEEL TUBIN 
SHELBY, OHIO SALES OFFICES 


SEAMLESS ANC 


. 


EXCLUSIVELY BY tes. 


OHIO SEAMLESS TUBE DIVISION IL 


OF COPPERWELD STEEL COMPANY 253 bes 


See our display Booth No. 526 at the Metal Show 
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with a material as versatile us this 


e Strong and durabk 


sections 


in thin 


e Light weight (one-half the 


weight of aluminum 


€ Easily formed, pu 
corrugated and cold en 

e Re ts hard blow 
ibrasion — cannot r 

e Bonds w« 

can be riveted 

e Will take paint, varnisl 
lacquer or vinyl finisl 

€ Can be colored in manufact 
in production quantiti 

è Chemically inert, ha 


no odor and absorbs no odor 


è Can be combined with meta 


lic and non-met 


Mi ial 


e Has low therr 
and good dielectric 


€ Available in sheet 
tube forms 


The virtues of National 


Vulcanized Fibre i cellu 
plastic — don't end here. They 
may give you the answer to your 


current design problem 
g NATIONAL 
VULCANIZED FIDRE CO, 


In Condo 


NATIONAL FIORE CO. OF CANADA, LTD., Toronto 3, Oat 


, 
| 
| 
i 
| 
| 


| personal s 
samples of tl 

unique material 

A brief note on your 
letterhead will bring 
them without delay 


Address Dept. H-1 


Product 





EXPANDER RING MADE 
FROM A NEW NICKEL-SAVING 
STAINLESS STEEL (TYPE 201) 
PIONEERED BY 
ALLEGHENY LUDLUM 


Newly-designed stainless steel 


OIL RING ASSEMBLY gives auto drivers S5*WAY ADVANTAGE 


BETTER OIL 
ECONOMY 


BETTER ENGINE | ss alloy. It 
PROTECTION cot 4 nt i m w aan " the engine is | 


I I } ncient design for maxi id ict cater 
flow of lubricant when friction is greatest, nickel shorta iese new steels seem t 
1 


nd less flow when the engine is warmed uj 1Z OF Service [ ture, give 


quires less. Formerly, carbon steel expander rings sa call illegbeny indies Steel Corporation, 
LONGER 


uffered a t lrop when heate gine Oliver Bldg., Pittsburgh 22, Pa 


Make i it , BETTER and LONGER LASTING— with 


WRITE for a copy of our "Technical . 
Horizons" bulletin on the Allegheny 
200-Series stainless steels. e f 


ADDRESS DEPT: PE-941 


wsw 6526 


ENGINE LIFE 


Warehouse stocks carried by all Ryerson steel plants 


Product Engincering 





New Parts and Materials continued 


15-hp standard NEMA D-flange motors 


Can be ordered with or without motors 


Output speeds range from 7.3 rpm to 525 
rpm in 27 increments with 1750-rpm 
motors. Cone-Drive Gears, Div. Michigan 


l'ool Co., 7171 E. MeNichols Rd., De- 
troit 12. 


For more information 
Circle 21, inside back cover 












Why this 
CRITICAL VIBRATION TEST EQUIPMENT 
Uses M UM Screw-LOCK Inserts 


— to Hold Parts Securely 
Under Extreme Shock & Vibration 











Schematic Circuit 
Diagrammer ... 


A *Reg. U.S. Pat. Off. 
Currently the world’s highest force electro-dynamic vibration exciter, for electron ircuitry covers the revised 
the MB Model C250, made by the MB Manufacturing Co., is vital military standards and American standard 
to government research in today’s air age... has a frequency range pecihcations \mong 1 mbi ! in luded 
of 2-500 cps., and a total force output of 25,000 Ibs. It can be adapted ire transistor diodes, tubes, plugs, re y , 
to operate in chambers where temperatures range from — 100*F to jacks, switches, resistors, inductors, ampli 
300°F and simulated altitudes hit 125,000 feet. fier l'h templets are made from matte 
Test specimens of up to 2190 Ibs., subjected to accelerations of 10 g., hnished. vin | and. printed in m itt MKS 
must be securely held to the unit’s moving assembly. Pr > \. Lawrence Karp, 16 


Putn: Park, Greenwich, Conn. 
The thread assemblies within the vibrator, and joining test speci- utnam 


mens to the unit, are subjected to grueling shock and vibration. Yet, heyi grae ug ser gasa 
even under these extreme conditions, Heli-Coil Screw-LOCK Inserts 
(277 of them) function perfectly ... protect threads against strip- 
ping ...hold fasteners securely. 
Meeting military specifications for torque and vibration, this new, 
one-piece stainless steel Screw-LOCK Insert: 
1. positively locks screws against loosening under impact and 
vibration 
2. prevents thread wear, stripping, corrosion, galling, seizing 
3. eliminates the need for lock-nuts, lock-wiring, and other sup- 
plementary locking devices 
4. offers high re-usability on repeated disassembly and reassembly. 
Heli-Coil Screw-LOCK Inserts are available in many sizes, including 
the new miniature 4-40. For further information, write Gp «2 


29 HELI-COIL CORPORATION 


A Division of Topp Industries, Inc. 
ee eee eee eee 


| HELI-COIL CORPORATION 





i 610 Shelter Rock Lane, Danbury, Conn. I 
Send me complete design data on Heli-Coil Screw-LOCK Inserts i Sinlgle-cylinder ; 
i Who is my local Heli-Coil Applications Engineer? l 4-cycle Engine i 
NAME TITLE " 
I l is rated at 124 hp, has a speed range of 
I FIRM 1600 to 32( rpm, and piston displace- 
l l ment of 38.5 cu in. High torque of the 
ADDRESS motor provides load-holding lugging power 
l | | 
i CITY ZONE STATE that resists slowdowns under sudden shock 
E loads, prevents stalling, and permits a 
[—————————————————— oa oa a I I 
IN CANADA: W. R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. (Continued on page 119) 


lé Product Engineering October 28, 1957 










ARROW (AH) HART 
ACTORS 


give you 
FINER PERFORMANCE 
in HALF the size 


' 
| 354" 
A | 
" 


Vu 
SIZE 1 73^ 


SIZE 4 


CONSTRUCTION "CRA" SELECTOR GUIDE 


AUXILIARY CONTINUOUS EXTRA 
HOLDING RATINGS AUXILIARY 
SWITCH IN AMPERES SWITCHES 


FEATURES - - 





OPERATING 
FEATURES - - 





E A-C — - 
"15 | 230 | 440 
| HEHB a 
! 
EXTRAS AVAILABLE - - iy x cts a 
=m E 7a AE 


E Rt PREi 
i no [nuo Hp p 38 
a rete n iit- 


PLEASE TURN THE PAGE FOR ADDITIONAL INFORMATION... 








ARROW (AH) HART 


LAYS 


have EVERY feature you want -- 
VANCED DESIGN, VERSATILITY 


6” 8-POLE 
2%" 4-POLE 3” 4-POLE 





¥ype IMP and FMP Pi 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 Hawthorn Street, Hartford 6, Connecticut * Motor Control Division 
Please send me complete engineering data on 
Type "MR" and "LR" Relays Type “IMP” and “FMP” Relays 
20-Ampere Relays Type “CRA” Contactors 
| am also interested in other industrial motor controls 


nome — 


position 


company 


co. address 


city 





New Parts and Materials continued 
qui k powcr ı I Scheduled. for ird 
fall delivery Wisconsin Motor Corp., 
Milwaukee 46. 


For more information 
Circle 23, inside back cover 





Brass Needle Valves... 


suitable for air and liquid applications to 
600 psi, for u is shi ff or throttling 
valves ITC how I^ ilabk trom tock mm ill 
combinations of ind 4-in. male and f 

male pipe ports and in in. male pipe 
port Val l i l it fr 

} +} ] 

Dra Dal t K Oy l neth Í l 
Gasket bety n bonnet and d n 

nated with a tapered metal-t metal seat 


General Engineering Co., 260 S. 20 St., 
Newark, N. J. 


For more information 
Circle 24, inside back cover 


Cap and Set Screw 


are now available in si: 0 to 4 with a 
self-locking devi ffered previously on 
larger-sized fastener Microsize units at 
now standard catalog item The tiny 
fasteners are particularly appli ible wher 
vibration causes loosening [he lockin 
device consists of a small nylon pellet 
seated in a hole drilled into the threaded 
portion of the fastener. ‘This compresses 
when the fastener is threaded into a 
tapped hole or nut, exerting an outw ird 
pressure that forces mating threads to 
gether more tightly. Resiliency is unaf.- 
fected in temperatures from 70 F to 
300 F. Made to Class 3A thread fit. In 
alloy or stainless steel. Standard Pressed 


Steel Co., Jenkintown, Penn. 


For more information 
Circle 25, inside back cover 


Diaphragm Spray Nozzles . . . 


are equipped with manually operated 
shut-off assemblies to provide inde p ndent 
control of each nozzle in manifold instal 
lation Construction onsists of a di 


(Continued on page 122) 








Prove by comparison tests 
that Parker 0-rings 
seal better, last longer 


Comparison tests will prove it. 
You can’t see the difference. You 
can’t feel it. But in se, Parker 
O-rings seal better, last longer. 

Why? Because Parker O-rings 
are precision-molded of superior 
compounds developed by exhaus- 
tive research and experimentation. 
Our engineering service will help 
with your problems — whether in 
gland design or compound. From 
Parker, you get the right O-ring 
for your specific application. 

These trouble-free, leakproof 
seals are carefully evaluated for 
elongation, tensile strength, com- 
pression set ratings, resistance to 
oils, fuels, chemicals and tempera- 
ture extremes. Exacting laboratory 
and service tests make sure that 
Parker O-rings meet applicable 
specifications. Whatever your re- 
quirements, Parker can supply the 
O-rings you need. 


Parker. 


system components 
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Parker O-Lube is especially formu- 
lated for O-ring lubrication require- 
ments. It comes in a handy, squeeze- 
tube container. 


ag hin iene aie tt 


RUBBER PRODUCTS | 
DIVISION, Section 526-CC ` 9 
The Parker Appliance 

Company, 

17325 Euclid Avenue, —— 
Cleveland 12, Ohio 

1538 South Eastern Ave., 

Los Angeles, Cal 





Please send 


O-ring Size Catalog No. 5701 


O-Lube Catalog No. 5840 


NAME TITLE 
COMPANY 
ADDRESS 
CITY STATE 


119 





EXHAUST ELBOW TUBE 
LOWER HALF 


Pour laser 


Stamping tolerances held +0 - 1/32" 


solve tough design problem 


Previous attempts to fabricate diesel locomotive exhaust 
elbows by stamping had proved unsatisfactory. Toler- 
ances necessary for production welding of the parts 
could not be held. Too many bad welds resulted and 
rejects piled up. Forging the part from hot rolled seam- 
less tubing likewise proved too expensive. 


Commercial engineers proved the elbows could be 
turned out as stampings and now Commercial is pro- 
ducing them from 1/4-inch flat steel with accurate 
tolerances of +0 —1/32. 


These close tolerances are important because the two 
halves of the elbow are welded together automatically. 
If the opening between the parts is too wide, the weld 
metal will not bridge the opening. If it is too narrow, 
the metal will not penetrate the joint properly. 


The accuracy of the Commercial dies also assures 
exact fit of both the square end of the tube, which is 
welded to the engine block opening, and the curved 
end, which is welded to a cylindrical manifold. No 
trimming of these ends is necessary. 


SPECIALISTS IN CUSTOM FORMING THROUGH 
STAMPING ¢ UPSET FORGING * HYDROSPINNING 


The end result is consistently strong even welds at all 
points, few rejects, faster assembly. By switching from 
hot rolled tubing at 15 cents a pound to mild flat 
steel at 6 cents a pound, a substantial cost saving was 
also effected. 


Custom stamping to very close tolerances of even very 
large or complex parts has long been standard operating 
procedure at Commercial. 


We invite you to submit your blueprint, sketch, or 
sample for study. Commercial engineers can advise you 
without obligation on ways and means to improve the 
component parts. Very often slight design modification 
makes possible the use of Commercial’s “die-bank” of 
over 2300 basic die components, resulting in substantial 
savings in the overall cost of the part. 


Address inquiries or requests for forming engineering 
assistance to The Commercial Shearing and Stamping 
Company, Dept. G-44, Youngstown 1, Ohio. 


LONNIE R CIIL 


shearing and stamping 
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| 

Your choice of normal 
| or low starting current... 
| with Performance-Rated 






HIGH TORQUE, 
SINGLE-PHASE MOTORS 


Even if you have severe starting current limitations, you 
can select the torque you need for sure starts and smooth 
pull-up to speed from the Century Performance-Rated 
Single-Phase line (see bar chart below for operating 


characteristics of two types of Century Single-Phase Motors). 


Whatever Your Motor Job... there's a Century Motor 
Capacitor Motors & to 20 H.P. provide high : : i . 
starting torque, high pull-up torque and require Performance-Rated to handle it with top effectiveness. 
normal starting current. They are available in drip ~ i 
oroof, dust proof and explosion proof enclosures Contact your nearby Century branch office or 


Authorized Distributor. 


TYPICAL OPERATING CHARACTERISTICS 


STARTING CURRENT 

{Important on Heavily Loaded Circuits) 
100 200 300 400 500 
Capacitor Type - 7, of full ioad 


LIS S uri 
Repulsion- Start Type — F, of tull load ET] 


STARTING TORQUE 
(Torque Available at Break-Away) 







Capacitor Type — 4, of full load 


Repulsion-Start Type — 4; əf full load 





PULL-UP TORQUE 
(Least Torque Available Between Start and Full Load Speed) 
100 200 
Capacitor Type % of full \oad 
Wagececue i T i i 
Repulsion-Start Type Æ of fuii icad | Repulsion Start, Induction Motors (type RS)... Y; to 7% H.P. provide very high 
starting torque, yet require unusually low starting current. They are available in drip 

proof and splash proof enclosures. 





© 

Performance- Rated 
Motors 

Ve to 400 H. P. 





CE-32 
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COPPER, TIN, LEAD, ZINC BRONZES 


You'll find them better for pressure if they're 


SHENANGO CENTRIFUGAL CASTINGS 


HATEVER the inside or outside pressures, Shenango 
X centrifugal castings are better able to withstand them 
without failure. 


Parts cast by the Shenango centrifugal process are much 
tougher because their finer, pressure-dense grain avoids stress 
concentrations while providing greater strength, better elon» 
gation and freedom from such costly defects as sand inclu- 
sions, blowholes and such. 

Whether you need rings, rolls, sleeves, liners, bushings, 
bearings, mandrels or amy annular or symmetrical part... 
ferrous or non-ferrous . ..in whatever shape, size or dimension 
to meet your requirements . . . Shenango can do the job. And 
do the job better! 

For informative bulletins on the answers to your tough 
problems, it will pay you to write now to: Centrifugally Cast 
Products Division, The Shenango Furnace Company, Dover, O. 


CENTRIFUGAL 
CASTINGS 


MONEL METAL «+ WNI-RESIST MEEHANITE METAL + ALLOY IRONS 


ALUMINUM AND MANGANESE BRONZES 


continued 


aphragm valve, shutoff screw and wingnut 
Made of brass with internal Monel strain 
crs Available with a wide choice of 
interchangeable orifice tips covering a con 
siderable capacity range, as well as selection 
of full cone, hollow cone and flat spray 
patterns. Spraying Systems Co., 3201 


Randolph St., Bellwood, Ill. 


For more information 


Circle 26, inside back cover 


Two-pin Pilot Light Indicator . . . 


is designed for mass production applica 
tions with GE No. 10, 12 and 15 two-pin 
indicator lamps. Made of high-impact 
melamine, with terminals of cadinium 
plated beryllium copper. Available with 
a steel clip that clamp the holder on 
three sides and may be riveted or screwed 
to a flat surface or a lower-cost push-on 
fastener of cadmium plated steel that is 
mounted without rivets or other materials 
Offered with or without bulbs or clips 
Eldema Corp., 9844 Remer St., El Monte, 
Calif. 
For more information 


Circle 27, inside back cover 


Motors Built to New 
NEMA Ratings 


include protection against environmental 
hazards, two-way ventilation system for 
uniform cooling of the motor, a device for 
effective direction of air and deflection of 
water, improved asbestos insulation, and 
a solid-cast rotor. External parts are cast 
iron, including a split-type outlet box 
Ball bearings are lubricated by a system 


in which grease is injected transversely 


(Continued on page 126) 
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ON News FROM FLEXONICS mm 
HOSE APPLICATION — 
ENGINEERING 


HOW TO SELECT FLEXIBLE METAL HOSE 


Selection of a suitable metal hose for 


most industrial applications can be re 
duced to four simple steps: ( 1) thor 
ough investigation of the application 
(2) choice of an appropriate metal, (3) 
determination of the most suitable 
hose type, and (4) selection of the 
proper end fittings and method of 


attachment. 


Nature of the Application 


The word "STAMP" is useful as a 
check list of major application require- 
ments: 

S — Size hose? 

T — Temperatures? 

A — Application's nature including 

motions? 

M Media to be handled? 

P — Pressures? 

Size and temperature considerations 
are normally routine although it is 
sometimes imperative to consider max 
imum, minimum, average, working 
and test values insofar as temperature 
is concerned. Motions, however, fre- 
quently determine the type of hose 
to be used. 


Bend limitations of corrugated hose 
are subject to the elastic limits of the 
metal. Bending an interlocked hose 
depends upon the motion obtained 
from sliding in the interlocked Joint. 
Therefore, when motions are machine 
controlled Or hose IS to be pt rmanently 
bent, specify a corrugated (Flexon 
Rex Weld or Rex Flex) hose Also, 
choose a corrugated hose for positive 
protection against leakage from search 
ing gases and liquids 

Interlocked (Flexon Rex-Tube) hose 
is generally used for manual operation 


A Miia i 


Fig. 1 — Typical Rex-Weld corrugated 
hose. 


Product Engineering — October 28, 


Fig. 2 — Examples of guard construction. 


because the inherent design resists 
further bending when its minimum 
bend radius is reached. Using inter 
locked hose over a corrugated hos 
protects against abrasion or too sharp 
a bend to the corrugated hose 
Remember to specify corrugated 
(Flexon Rex-Weld) hose for: l 
searching or toxic fluids, (2) instal 


lations requiring sharp permanent 
bends, or (3) continuous vibration 


service, 


Metal Selection 


Metal selection is usually determined 
by the temperature and corrosive char 
acteristics of the fluid being conveved 
Choice of a suitable packing for intei 
locked Rex Tube hose IS also à factor 
to consider. 

Flexon hose specification tables give 
full data on maximum allowable tem- 
peratures. Past experience in handling 
a given medium is the best guide to 
selection of a metal with suitable co: 
rosion resistance. However, bear in 
mind that corrosion rates acceptable 
for pipe could be ruinous to metal hose 
because of its relatively thinner wall. 
Consult Flexonics corrosion tables for 
detailed data. 


Specific Hose Selection 


[he considerations outlined will have 


determined whether corrugated oi 


1351 S. THIRD AVENUE 


One of a series of reports on more 
effective use of flexible hose. 


interlocked hose should be us 

the metal and packing required. 
[Io determine which hose 

metal pres 

consult Flexon 


suitable concerning size 
sure, weight, etc., 
industrial metal hose data tables in 
Flexon Metal Hose Design Guide. By 
using flexure data from these tables 
the length of hose for any spec ific ap 
plic ation can be determined 


Fitting Selection and Attachment 


Fittings which are specially designed 


for soldering or mechanical attach 


ment can be specified Or pipe oi tub 


ing similar to adjacent piping can be 


Sé lected tor welding or braz y to th 


hose. 


Fig. 3— Typical metal hose end fittings. 


SINC the meth xl ot htting atta« h 
ment affects the maximum pressure 


] 


and temperature rating ot the issem 


blv, it should be considered simultane 


ously with specific hose tvpe selectior 


Complete Selection Data 
Available 


A new Metal Hose 


De sien Guide € xpands the above dat l 


36 page Flexon 


and presents the most complete infor 

mation evel publishe d on the St lection 

and application of metal hos It 
Ul 

should b in every de sign engineers 

reference file. Write for your ci 


te day. 


I 


HOSE DIVISION 
A m f; 
O YH QLLOTL 


C CAAA 


MAYWOOD, ILLINOIS 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies + Expansion Joints * Aircraft Components 
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pace limits, low tolerances on brake tube 
call for Bundyweld’s greater ductility 


Double loop in this junction tube lets it meet rigid space requirements; also absorbs vibrations set 


up by differences in the movements of power cylinder 


and junction block 


Tight tolerances are 


held on both the loop and the position of the ends, which are double-flared with fittings attached 


PROBLEM: Produce a junction tube 
to fit the restricted space between 
the power cylinder and junction 
block in a power-brake system .. . 
yet hold the low tolerances required 
for high-speed assembly. 
SOLUTION: Take advantage of 
Bundyweld’s greater ductility to 
design a dual-purpose junction tube 
as Bundy» engineers helped one 
customer do. Not only does the 
tube meet limited-space and low- 
tolerance requirements ... but its 


specially designed loop absorbs vi- 
brations set up by differences in 
the movements of power cylinder 
and junction block. 

Here again, Bundyweld, was cho- 
sen because its greater ductility 
permits holding tricky tolerances 
in mass production. And Bundy- 
weld's high bursting strength as- 
sures long-lived leakproof perform- 
ance in any high-pressure hydraulic 
system ...one reason it has become 
the safety standard of the automo- 


tive industry. 95% of today’s cars 
use Bundyweld, in an average of 
20 applications each. 

Bundy’s skilled fabricators mass- 
produce the junction tube—coil the 
tubing, attach the fittings and then 
double-flare the tubing ends. Fin- 
ished parts are delivered on sched- 
ule... clean and ready to use. 
If you want to save time, hold down 
costs on tubing design or fabrica- 
tion, check first with. Bundy. Call, 
write, or wire us today. 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA 


. continuously rolled 
twice around laterally 
nto a tube of uniform 
thickness and passed 


Bundyweld starts as a 
single strip of copper 
coated steel. Then it's 


ENGLAND, FRANCE GERMANY AND ITALY 


IS NO REAL SUBSTITUTE FOR 


BUNDYWELD. 
TUBING 


NOTE the exclusive Bundy 
developed beveled edges, 


DOUBLE-WALLED FROM A SINGLE STRIP 


, which afford a smoother 

through a furnace Bundyweld, double 
Copper coating fuses walled and brozed 
with steel. Result through 360? of wall 
contact leakage 


joint, absence of bead, 
and less chance for any 
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No. 4 


of a series of ads 
dealing with basic 
facts about 
thermostatic metals. 


Many devices and instruments are 
affected by ambient temperature 
changes which results in inaccuracy or 
inefficient operation. Since Thermo- 
metal can transform temperature 
changes into mechanical motion it can 
be used to compensate these products 
for practically any function which is 
sensitive to temperature change and 
improve their performance. 

Typical examples are. In the modern 
automotive carburetor, a Thermometal 
helix automatically closes the choke 
valve with decrease in temperature 
thereby increasing the fuel-air ratio for 
a faster start on cold days. As the engine 
warms up the choke opens again reduc- 
ing the fuel-air ratio. And a Thermo- 
metal coil also actuates the automatic 
manifold heat control which bypasses 
hot exhaust gas around the intake mani- 
fold until the engine is fully warmed, 
then directs it back into the muffler. 


Even the voltage regulator air gap is 
varied by a Thermometal hinge or can- 
tilever blade in order to obtain best 
ambient temperature performance. 

Thermometal temperature compen- 
sating elements are also used in electri- 
cal appliances, aircraft instruments, tim- 
ing relays, circuit breakers, and a great 
variety of electrical devices. 


Thermometal is ideally suited for 
temperature compensation because: 


1. It can be used to transform tempera- 
ture change into motion or pressure 
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without complicated linkages or fluid 
systems, such as diaphragms or bellows. 


2. The use of a Thermometal spiral or 
helix is the simplest and most econom- 
ical method to transform temperature 
changes into a rotary motion without 
the use of gears or other complicated 
mechanical systems. 


3. Thermometal is the most economical 
method for providing a small motion 
required to compensate for ambient 
temperature effects of other tempera- 
ture-sensitive devices, such as bulb and 
bellows thermostats, thermocouple cold 
junctions, electrical appliances, etc. 


4. By specific design and choice of one 
or more Thermometals, it is possible to 
obtain an inherently temperature-com- 
pensated element which will not respond 
to ambient temperature changes, but 
will respond to differential or non uni- 
form heating. 


- — 
[*-2222222222-7- 


Thermometal is a unique tempera- 
ture-compensating element because it 
can be rolled into any thickness and 
formed into almost any shape as re- 


Designing for Product Improvement 
With WILCO THERMOMETAL 


Thermometal in Temperature 


Compensation 


quired. It is used in the form of canti- 
lever blades, U-shapes, spirals and 
helices, in almost any mechanical size 
and configuration, as required to pro- 
vide specific temperature compensation. 
It is the most economical method of 
obtaining ambient temperature com- 
pensation, and is singularly free from 
the limitations of other temperature 
compensators. 


Factors Governing Selection 


The H. A. Wilson Company, Amer- 
ican pioneer in the development and 
manufacture of thermostatic metals, 
produces over 40 varieties of Thermo- 
metal, as well as a complete line of 
electrical contacts. In many tempera- 
ture control units both Thermometal 
and electrical contacts are used. We 
make a specialty of supplying complete 
sub-assemblies for these devices, includ- 
ing mounting brackets, pigtails, and 
other current-carrying members. 

Reprints of this series are available 
on request. For further information 
about our products, ask for the Wilco 
Blue Book, the most complete reference 
manual ever written on Thermometal. 
And if you have 
any immediate ap- 
plication problem 
tor Thermometal or 
other Wilco prod- 
ucts, please tell us. 

Our engineering 
service is at your 
disposal. 


THE H. A. WILSON COMPANY 
2655 U.S. Route 22, Union, N. J. 
Branch Offices: Chicago * Detroit * Los Angeles * Providence 
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When to specify 


VULCAN ELECTRIC 
TUBULAR HEATERS 


1. When application is for: 
Considerable heat — confined 
space. Straight or formed in variety 
of shapes for liquid, gas or metal 
heating applications. For casting 
into iron or aluminum. With threaded 
fittings for liquid immersion heat- 
ing (water, oil, etc.). 

2. When specifications call 
for: Length — 10" to 148"; diam- 
299, 3090, 333", 
.450"; wattage — 10 to 10,000 
(or higher); voltage — standard 
115 or 230, special 6 to 440; 
sheaths — copper, steel, high tem- 
perature alloys. 

3. When you have “hot” 
problems: Vulcan Engineers are 
ready to provide special heating 
units — engineered to your needs. 


NEW FINNED 
TUBULAR HEATERS 


eter — 


Finned Tubular 
provide six 


Vulcan's new 
Heaters times as 
much radiating surface as stand- 
ard tubular heaters. Fin is spirally 
edge wound from continuous 
strip of steel, then silver brazed 
to surface of sheath. Heaters can 
be formed at factory into one or 
a series of hairpin bends. 


Write for free catalog. 


CULE 


ELECTRIC COMPANY 
DANVERS 18, MASS. 


Cartridge » Strip e Tubular « Immersion Electric 
Heaters . Soldering and Branding iror 
^ r and Glue Pots 


| 
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New Parts and Materials continued 


through the bearing, completely replacing 
U.S. Electrical Motors, Inc., 
Box 2058 ‘Terminal Annex, Los Angeles 


54. 


old grease 


For more information 
Circle 28, inside back cover 


Centerless Ground Shafting . . . 


ivailable from stock, ground to 20.0001 


n. dia and finished to a 10 micro finish 


better. Delivery can be made imme 


diately from stock on all sizes from s-in, 


to kin. dia. Shafting is stainless steel 
PIC Design Corp., Sub. of Benrus Watch 
Co., Inc., 477 Atlantic Ave., East Rock- 


| away, N. Y. 


For more information 
Circle 29, inside back cover 


P 


Tiny Potentiometer 


l 


tin. dia and rated at 0.5w continuous 


duty. Furnished in linear taper with lock 
ing, screwdriver-slotted shafts. Units are 
dust-tight, 


ant. Terminals are gold-plated 


splash-proof and fungus-resist 
Available 
in 15 resistance values from 100 ohm to 
5.0 megohm. Ohmite Mfg. Co., 3630 
Howard St., Skokie, Il. 


For more information 
Circle 30, inside back cover 


Spring Return Cylinders . 


for holding, ejecting, work-feeding and 
assembly fixtures are available with adjust 
ible-length, hardened pad on ram end 
that will swivel 15° in any direction so 
that it can hold work pieces 
Threaded screw with locknut allows 4-in 
ength adjustment. Has 1-in. bore and 1-in 
stroke 


vertical 


uneven 


] 


Square ends permit horizontal or 
mounting. Also available with 


(Continued on page 128) 


Product Engincering 


Borg is a highly respected name in 
its field the manufacture of 
components for systems. Borg has 
gained wide recognition as a sup 
plier of electronic components for 
military and commercial uses 


PLANTS 


Borg manufacturing plants are cen- 
trally located about 90 miles from 
Chicago. Easily accessible by high- 
way, rail and air. 


WHAT 
BORG MAKES 


Precision Is Our Business. For 
many years Borg has been promi- 
nent in the design and manufacture 
of precision components for systems 


@ AIRCRAFT INSTRUMENTS 


Aircraft components, instruments 


and electronic sub-assemblies 


@ FREQUENCY STANDARDS 
Crystal 
frequency standards 

@ POTENTIOMETERS 

Quantity production of Borg 
MICROPOTS (precision potentio 
meters) to meet your specifications 
@ MICRODIALS 

Precision MICRODIALS for single 
and multi-turn devices 


controlled oscillator type 


Indexed ac 
curacy of up to one part in 1,000, 


@ INSTRUMENT MOTORS 
Precision motors, synchronous and 


Gear trains. 


BORG CAN HELP YOU 


Borg can assist you in the design 
and construction of prototypes. 
Complete facilities for pilot runs 
and quantity production. Write for 
Bulletin BED-A50 or call us today. 


induction types 


OTOR 
MICROPOTS 
MICRODIALS 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 


October 





BORG MICROPOTS 
Can take it! 


mm E S OO 
S E SO 4 pe Prat? J 
i en "A 


BORG 91O SINGLE-TURN 
PRECISION MICROPOT 


The new Borg 910 Series Single Turn Micropot retains its high 


precision characteristics through severe vibration and shock. Borg 910 


WRITE FOR 

CATALOG SHEET BED A-69 
AND NAME OF YOUR 
NEAREST BORG TECH-REP 


Micropots were developed from the Borg 900 Series Micropots . . . 
long preferred in aircraft and electronic fields for accurate, long lived 
dependability. Let your nearest Borg "Tech-Rep" show you the many 


advantages offered by the new Borg 910 Series Single Turn Micropot. 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION MOTORS T 
JANESVILLE, WISCONSIN MICROPOTS 
MICRODIALS 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Inc. 


DYNAMIC AND STATIC LOAD RATINGS 


Load ratings of MICRO bearings are 
based on standards established by the 
Anti-Friction Bearing Manufacturers 
Association and are the result of ex- 
tensive tests. 

The “life” of an individual bearing 
is defined as the number of revolutions 
the bearing makes before the first 
evidence of fatigue develops. Fatigue, 
in turn, is a function of bearing load 
and although other factors, such as 
contamination and high temperature, 
affect the lifeof a bearing, it is assumed 
that clean bearings running at normal 
temperatures are being considered. 

It is not possible to predict the life 
of any individual bearing. The prob- 
lem, therefore, is best approached by 
a consideration of empirically derived 
dispersion curves which provide a 
means of determining bearing life on 
a probability basis. That is, they per- 
mit the average life of a given group 
of bearings to be accurately specified. 

For purposes of standardization, the 
“rating life” of a group of apparently 
identical ball bearings is defined as the 
number of revolutions that 90% of the 
group will complete or exceed before 
the first evidence of fatigue develops. 
This figure is approximately one-fifth 
of the average life. 

If two groups of similar bearings 
are run under different loads F, and F: 
within normal operating range of load- 
ing and rpm, their lives L, and L: are 
inversely proportional to the cubes of 
the loads, i.e., The BASIC LOAD RAT- 
ING C is that radial load which a group 
of apparently identical bearings can 
endure for a rating life of one million 
revolutions, with stationary load and 
rotating inner ring. Within normal 
operating ranges, rating life for any 
load is a constant number of revolu- 
tions, so the following relationship, a 
restatement of the inverse cube pro- 
portion, may be used to compute rating 
life when basic load rating and applied 
radial load are known: 


t= (F) 


L=rating life in millions of revolutions 
where, basic load rating in pounds 
P=applied radial load in pounds 


The nomograph illustrated permits 
the quick evaluation of any one of the 
three quantities when the other two 
are known. For example, if the C rat- 
ing of a given bearing is 95 pounds, 
and the bearing is loaded radially with 


Plain Flanged Plain 


$30 


LOAD NOMOGRAPH 
P 
250 € T 
f 1-100 
1-80 
+ 60 
1-50 
| 40 


1-30 


12 pounds, P, a straight edge crossing 
these two values in their respective 
columns shows that the bearing could 
be expected to have a life, L, of 450 
million revolutions. 

"EQUIVALENT LOAD" 
Bearings whose loads are primarily 
radial are usually also subjected to 
axial forces. When the axial compo- 
nent of the load is greater than a neg- 
ligible value, this combined radial and 
thrust load may be expressed in terms 
of a simple radial load in order that 
the basic load rating C may be calcu- 
lated. This simple radial load is known 
as the "equivalent load", which is that 
constant stationary radial load which, 
if applied to a rotating inner ring, 
would give the same life as that which 
the bearing will attain under the ac- 
tual conditions of load and rotation. 

A formula for determining “equiva- 
lent load” and a more comprehensive 
discussion of static and dynamic loads 
is found in our design handbook. 


DESIGN HANDBOOK OFFERED FREE 
You'll find this new, 70- 
page authoritative pub- 
lication a great help in 
solving problems in de- 
signing instruments or 
small electro-mechani- 
cal assemblies. 
Write to: New Hamp- A 
shire Ball Bearings, Inc., et 
Peterborough 1, N.H. 


Piain and Shielded Flanged and Shielded 


-— 
UAR. 
1 
Y aY y 
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ł-in.-dia ram that has 18 tapped hok 
in ram end. Wm. McLaughlin & Assoc., 
23 W. 155 St., Gardena, Calif. 


For more information 
Circle 31, inside back cover 


Corrosion-resistant 
Pipe Fitting 


has been given a new surface treatment 
that withstands the 100-hr salt spray test 
Finish is gold-colored. Edges of the fitting, 
designed to stop leaks at threaded pipe 
connections, have been cropped and 
rounded to make the device compact. Fit- 
ting is sealed by a threaded Teflon insert 
Flick-Ready Corp., 2040 N. Hawthorne 
Ave., Melrose Park, Ill. 
For more information 
Circle 32, inside back cover 


Adjustable Port Valve . . 


permits accurate contro] with low operat- 
ing torque of air or gas flow at pressures 
to 24 psig and temperatures to 400 F. 
Holds desired settings in automatic or 
manual control systems and provides How 
rate over the full control range by 90* 
rotation of its lever. The lever rotates a 
cvlindrical piston for the desired port 
opening. Adjustable radius and position 
ing permit linkage to a control motor or 
drive mechanism. Hauck Mfg. Co., 124- 
36 Tenth St., Brooklyn 15, N. Y. 
For more information— 
Circle 33, inside back cover 


Subminiature Timer . . . 


weighs 6 oz, is 14 in. square and is cus- 
tom-built for applications where weight 
and space are vital. Hermetically sealed, 
the timer is designed for 115 v, 400 cps; 
Mounting 
mechanism is internally §shock-mounted 


115 v, 60 cps, and 28 v de. 


Typical cut-away views of instrument-type retainer ball bearings. 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 


to meet applicable military specifications 


(Continued on page 130) 
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You Cut Costs with Aeroquip 2802 Hose (Teflon 
Because "super gem Fittings are Reusable! 


PROLONG LIFE OF FLUID SYSTEMS SUBJECT TO HIGH TEMPERATURES, CORROSIVE CHEMICALS 


Hose lines of Teflon give unequalled 
performance wherever extreme fluid tem- 
peratures are encountered, or where chemi- 
cal stability, lubricity, flexing and long 
service of the hose are critical factors. 

In selecting a hose line of Teflon, impor- 
tant advantages can be gained by giving 
consideration to the type of fitting used 
with the hose. For best results, it must be 
designed to (1) give leakproof performance 
in prolonged operation and (2) permit 
disassembly and reuse of the entire fitting. 


Only the Aeroquip “super gem” 
Fitting meets both of these requirements. 

The need for a permanently leakproof 
fitting is obvious in conveying such fluids as 
live steam and strong acids and bases. 
How the “super gem** Fitting is designed 
to give double protection against leakage 
is shown in the illustration at the right. 

REUSABLE FITTINGS CUT COSTS 

Due to the relatively higher cost of hose 
lines of Teflon, the fitting that can be 
completely salvaged and reused offers 


i - Save this 26% 
of Hose Line Cost 


Cutaway of a "super gem” Fitting, with line seal pointed out at left and lip seal at right. 
Together they furnish permanent protection against leakage. Note how fitting grips only the 
wire cover, preventing cold flow of the inner tube of Teflon. 


substantial savings in cost. The Aeroquip 
“super gem” Fitting can be assembled 
and disassembled on hose line of Teflon 
quickly using ordinary bench tools. No 
expensive swaging machines are required. 
This permits quick engineering mock-ups 
and modifications. 

In the typical hose assembly of Teflon 
shown at the left, the fittings account for 
54% of the total cost. On the production 
line or in final use, the entire hose line of 
Teflon need not be scrapped if an altera- 
tion is made involving these fluid lines. In 
all cases, Aeroquip “super gem” Fit- 
tings can be disassembled and salvaged 
completely. 


WIDE RANGE OF FITTING 
SIZES AND MATERIALS 


Aeroquip 2802 Hose of Teflon is avail- 
able in sizes from '4" to 1”. “super 
gem“ Fittings are available in aluminum 
alloy, stainless or carbon steel. Male pipe 
fittings are available in carbon steel only. 


Full information on Aeroquip 2802 Hose 
of Teflon and reusable “super gem" 
Fittings is available. Fill in and mail the 


coupon below for engineering bulletin 
IEB-26A. 


Complete engineering assistance is avail- 
able to manufacturers. 


SEE OUR CATALOG PAGES IN SWEET'S PRODUCTS DESIGN FILE, SECTION 6D. 


SPECIFICATIONS — AEROQUIP 2802 HOSE 


DASH SIZE 
O.D. Tube Size 
Hose I.D 
Hose O.D 
Max. working ps 
Min. burst psi 10000 


Min. bend radii. (ins.) 2 3 


Wt. ft. (Ibs.) 084 093 


*DuPont trade name for its tetrafluoroethylene resin. 


super gem” is an Aeroquip Trademark. 


MARMAN DIVISION, LOS ANGELES, CALIF. 
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GENERAL LOGISTICS, PASADENA, CALIF. 


1500 


3000 7000 


5A 


118 


All dimensions in inches. 


Aeroquip Corporation 
[o X— 


Jackson, Michigan 


Please send me the following 
information on reusable 
**usnper qem^ Fittings 
and Teflon Hose 
Industrial Engineering 
Bulletin IEB-26A. 
Aircraft Engineering 
Bulletin AEB-13. 


Name = — 
Title 


Company 


Address 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
INDUSTRIAL DIVISION, VAN WERT, OHIO; WESTERN DIVISION, BURBANK, CALIF. 


1957 


AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO, 


129 





New Parts and Materials continued 


let us take over your inventory problem! Operates in temperatures of —55 to ] 


C and to altitudes of 60 ) ft. Advanced 
Products Co., 59 Broadway, North Haven, 
Conn. 


For more information 


Ee ait, 


LY 


ANY BORE SIZE èe ANY MOUNT e ANY STROKE 


il 


CYLINDERS 


Sounds too good to be true, but 

here’s real help for engineers and 

designers who need fast action on Plug-in Etched-circuit 
cylinders. Carter's exclusive key 
type locking design and simplicity 
of parts makes it possible to ship "M 
cylinder orders in 24 hours or less! fast 

Now you can have rugged, depend- E 

able, compact quality cylinders in nt pues 
when you want them. We produce prises quadruple clamped flip-flops 
around the clock. Your order is in ruph imped invert n. diuiusi 
process minutes after we get it. read-write amplifiers, cathod 

ind blocking oscillator cards 


luded are diode logic card 


Component Cards 


Service on spare parts is good 
too! Experienced engineers and 
parts stocks are located in 40 
different locations in the U. S., 
Canada and Mexico. 


to particular requirement ind. general 


purpose blank panels. Card 


de x 

mounting 

be mounted 

Gold-plated etched 

PHONE SERVICE 24 HOURS A DAY s-m. epoxy-gia H ae 


Orders token doy or niai. If you need fast service sided plug contacts are nickel and rhodiun 
call your Carter representative or the plant plated BJ Electronics, Borg-Warner 
LANSING, ILLINOIS, GRanite 4-3305 or CHICAGO Corp., 3300 Newport Blvd., Santa Ana, 
BAyport 1-7186. T type LNSG, IUL 1119X Calif. 
For more information 
Circle 35, inside back cover 


Complete Catalog File! 


Complete bound file with ordering 
details for: Air Cylinders; 750 Lb. Hy- High-torque, Low-watt 
draulic; 1500 Lb. Hydraulic; Clamp Cyl- S h M 
inders; Air Valves; Built-in Valve Type ynchronous Motor 
Cylinders. Complete with parts data, 
specifications and prices. Send today! 


CARTE CONTROLS INCORPORATED 

2884 \ Bernice Road +è Lansing, Illinois (Chicago Suburb) 

AIR CYLINDERS o HYDRAULIC CYLINDERS eè AIR VALVES 
ROTARY ACTUATORS eè SPECIAL CONTROLS 


(Continued on page 133) 
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e can neip 4343.49 «14. 4^ d^ 
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WIRE CLOTH SESS bE Pte t ER ene 
A "u^ wh od o» ww» Ww 4$ 4 
y LARA 
v qu 
These days, "fit" is an appropriate Lá Bim LL —— 
word when it comes to matching wire roe X. d = 
cloth to industrial needs—especially Uds dada dasudoddoiwiwdii 
when you do business with the Reynolds E. SACS ESOS 1 A LIT 
Wire Division of National-Standard. ^ A A x . » + 4 | p A, i 
Here's why... CPP oc DEP ce oe 
me TITEI hbhbdhà -——— A 
First, there are of course the many TPPP s d , 
different weaves, meshes, metals, Y TrEEELEILIL 
finishes and coatings that provide for 4 be A. . E i 
infinite combinations to meet any i P b P . E ^ P! - p 
special requirement right on the nose. um" 3 " à P ; "I 
i ; 4 3 E E E 
Secondly, and highly important, n > E > & > E " 4 x Ahi 
Reynolds also "tailors" wire cloth to TEITEIRTER 1: OL A o i i 
the precise width and length needed to | 4 : , x a * x p j ELE 
5x. | x ^ | 
minimize waste and to shave the last Perret. 
bit of excess cost out of production LLLI EXE Re ro ee j 
operations. TTOTTE 2S 
TELE d Alh Ag À | 
Finally, Reynolds helps you take the 5 " ` EE DUET | : A 
net g re s » , ce ware Q , E E j -| mM I É 4 4 ie + 
fullest advantage of these variables by | | Z2 ' j r 
providing truly unmatched engineering ` M r : t rd oe ede s rode S A IHE IE DUE S | 
and analytical service . . . nation-wide. ! , , ; | " l^ i 
Can wire cloth do a better job for you? M. .| i ’ LIE p } J 
Can you cut costs? Could wire cloth be "| M . ^ " 1 | 
the answer for certain new require- r "E 43 A dE 
ments? Check with Reynolds . . . see ETET . d 
what Reynolds servicé and quality con- b 7 " dede i E 
trol offers! 7 " l | i 


NATIONAL 


DIVISIONS: NATIONAL - STANDARD, Niles, Mich.; fire wire. sfainies sie spring and plate os +» WORCESTER WIRE WORKS, Worcester, Mass.: 7 : — á 


WAGNER LITHO MACHINERY, Secaucus, N. J.; ng Quom * ATHENIA STEEL, Clifton, N. J à p^ ca * REYNOLDS WIRE, Dixon, I 


11v YNLaY¥ * 


iV 
NIN yaa ua Tio" aN 


A 
^ 
z 
$e 
- 
> | 
e 
< 
. 


Szet» 


Albany, N.Y 
ALbany 5-7568 
Atlanta, Ga 
JAckson 4-283] 
Auburn, Me 
LEwiston 4-5446 
Baltimore, Md 
MUlberry 5-2175 
Bangor, Me 
BAngor 2-4813 
Binghamton, N.Y 
Binghamton 3-5469 
Birmingham, Ala 
FAirfax 3-2591 
Boston, Mass 
Algonquin 4-2802 
Bridgeport, Conn 
DRexel 8-2611 
Buffalo, N.Y 
UNiversity 5585 
Charlotte, N. C 
FRanklin 6-6577 


AND NEW... 


... and there's a copy waiting 


or call the nearest sales office 'phone numffer I 


Chicago, III 
Michigan 2-3513 
Cincinnati, Ohio 
DUnbar 1-1678 
Cleveland, Ohio 
PRospect 1-2020 
Detroit, Mich 
TRinity 5-7800 
Elmira, N.Y. 
ELmira 3-9647 
Hartford, Conn 
ADams 3-4428 
Houston, Tex 
CApitol 8-8511 
Jacksonville, Fla. 
ELgin 6-3357 
Jamestown, N.Y 
JAmestown 9-9200 
Kansas City, Mo 
BAltimore 1-9696 
Lodi, N. J 
HUbbard 8-8774 


ENGINEERING DATA 


BALL THRUST BEARINGS 


e WASHER 


g + RETAINERS 


BALL 


MOUNTED Mio UMTS 


G 


Write for it direct on your comp. suites 


Long Island City, N.Y. 


EXeter 2-6116 
Los Angeles, Calif 
Richmond 9-8114 
New Brunswick, N. J 
CMarter 9-5200 
New Haven, Conn 
SPruce 7-5567 
New York, N.Y 
BArclay 7-9152 
Newark, N. J 
MArket 3-5322 
Niagara Falls, N.Y 
Niagara Falls 4-8846 
Philadelphia, Pa 
POplar 5-1890 
Portland, Ore 
CApitol 7-0573 
Poughkeepsie, N.Y. 
GLobe 2-3560 
Providence, R. |. 
JAckson 1-6006 


Richmond, Va 
ELgin 9-2483 
Rochester, N.Y 
HAmilton 6-3390 
San Diego, Calif 
BElmont 4-6439 
San Francisco, Calif 
Sutter 1-0972 
Seattle, Wash 
MUtual 3232 
Spokane, Wash 
Riverside 7-7193 
Stratford, Conn. 
DRexel 8-2611 
Syracuse, N.Y. 
GRanite 4-7041 
Trenton, N. J 
OWen 5-3484 
Utica, N.Y. 
UTica 2-4197 
Waterbury, Conn 
PLaza 3-2188 


c9 


ed here 
\ 


Wichita, Kans 
AMhurst 5-5183 
Norcester, Mass. 
PLeasant 2-1976 
. 
CANADA 
Calgary, Alta 
CHerry 4-7159 
Dawson Creek, B. C. 
DAwson Creek 1103 
Edmonton, Alta. 
EDmonton 46-478 
Hamilton, Ont 
Liberty 9-4172 
Montreal, Que 
UNiversity 6-6737 
St. Catherines, Ont. 
MUtual 2-8673 
Toronto, Ont 
EMpire 2-1041 
Vancouver, B. C 
BAyview 4154 
Winnipeg, Man 
Winnipeg 93-4405 


Aetna AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION 


4600 SCHUBERT AVE., CHICAGO 39, ILL. 
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New Parts and Materials continued IMC MO 7 ORS 


precision with a purpose 


Motor meets applicable military spe 


pinion type shaft, terminal block 
struction and stainless steel housing fin 
ished in black oxide. John Oster Mfg. 
Co., Avionic Div., Racine, Wis. 


For more information 


2900 Frame Motor 
INPUT: 400 cycles, | phase capacitor type 225 
watts (motor can be wound 3 phase AC or DC) 


OUTPUT: 200 cfm (v 2.50" HO sp at standard 
conditions and 8000 rpm 


WEIGHT: 51/4 Ibs 
Bulletin 29F1 


MM M——— —À—À — m S» 


2000 Frame DC Motor 

INPUT: 6-115 volts DC 

OUTPUT POWER: 1/75 to 1/10 hp depending on 
speed, duty cycle and cooling 

LiFE: 1000 hr brush life; 250 hrs at high altitude 


Available with gear speed reducer and/or speed 
governor, shunt, series, or compound wound. 


Bulletin 20F2 


Circle 36, inside back cover 


3000 Frame Dynamotor 
INPUT: 6-115 volts as specified 
OUTPUT VOLTAGE: 6-450 volts as specified 


OUTPUT POWER: Up to 100 watts, depending 
on duty cycle and cooling 


WEIGHT: 5!4 Ibs 
Bulletin 30F3 


900 Frame AC Motor 
FREQUENCY: 320-1000 cps 
AIR DELIVERY: 10 cfm @ 0” sp; 8 cfm @ 0.2” sp 
x RPM: 7000 @ 400 cps 
e ^ WEIGHT OZ.: 7 
- ve... 
— Shut-off Valve WEIGHT OF MOTOR OZ.: 414 


* Also available in 1^' blower size. 
has built-in circuit breaker for diesel en Also e e e 


gines to eliminate battery drain after Bulletin 9F4 
shutdown. Batteries rated 4 to 32 v can 

be used to close the valve—a regular en , 1500 Frame Dynamotor 

gine-starting battery or 6-v hotshot will | SIZE: 11^ x 115 x 3 in. 

do. Valve has manual latch for opening. WEIGHT: | lb . 
Connects to any of the firm’s tempera a H. i E m life at 50,000 ft altitude, 
ture or pressure gage-switches. With 1 ; jef . 1 rs at sea leve 
in ma iin. IPT connections, a ma i Bulletin 15F5 
chined-brass bodv, and over-all dimensions DN M M —— 


413 ^ 


of 3 x 2} x 2 in. Semi-automatic opera 3800 Frame AC Motor 
tion. Frank W. Murphy Manufacturer, INPUT: 26-230 volts AC; 1, 2 and 3 phase 
Inc., P.O. Box 1476, Tulsa, Okla. Dm INPUT FREQUENCY: 25-400 cycles 
For more information " NUMBER OF POLES: 2, 4, 6, 8 and 12 poles 
Circle 37, inside back cover OUTPUT POWER: Induction motors—to 1 hp 
Torque motors—10O to 200 oz. in. stall torque 
Hysteresis synchronous motors— 1 / 200 to !4 hp 
(Can be wound for single, dual or three speed.) 
BEARINGS: Ball or sleeve 


WEIGHT: 8-11 Ibs 
Bulletin 38F6 


These units, as are others in the complete IMC line of dynamotors, servo, gear, 
blower and actuator motors, are constructed to meet MIL specifications for 
environment and performance. For further information, write 


Small Packing Glands . 


with Teflon sealant have temperature 
range from —90 F to 500 F and seal 
pressures from 0.005 microns to 1000 psi 
With lava sealant, temperatures range 


lun — P M AOT ih ven Induction Motors Corp. 
(Continuc d on page 134) | 570 Main St., Westbury, L. Es N. Y. Phone: EDgewood 4-7070 
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from 0.005 microns to 3000 psi. Measure 


§4 in. long x 44 in. hex. Can be used to 
seal tubes of any material. Reduction in 
stress concentration increase fatiguc a 


strength. Standard bore sizes are yy in 

and s+ in. with yy in. IPS thread. Non 

standard bore sizes range from 0.030 in 

to 0.096 in. Conax Corp., 2300 Walden 
| Ave., Buffalo 25. 


| For more information 


Circle 38, inside back cover 


Js EIN HE S 


HOTWATT 


Precision Heating Cartridges provide optimum 
ambient and operating temperatures . . . supply 
Hand Cranks, and 


faster heating have higher heat density... 
Nameplates .. . iis tail hie 


to fit each hand crank, are offered from STANDARD HOTWATT 
tock in bore sizes of à, % and } in N a ae i 
Cartridge Heaters have precision-dimension stain- 


Cranks are cast aluminum anodized in i ae i 
less steel sheaths (special alloys available 


hromic acid. PIC Design Corp., Sub. 
Benrus Watch Co., Inc., 477 Atlantic 
Ave., E. Rockaway, N. Y. 


operate at up to 17 F, any specified voltage 
nickel alloy leads swaged to rigid external ter- 


minals . . . straight or right angle leads . . . 
: ter For more information moisture resistant units...complete range of 
2A" in diameter, | Circle 39, inside back cover 


: sizes from ?;" dia. x 1" length 
e in either 1n 


O-ring Compound . . . Heating Cat 


materials as designated available with power 


SPECIAL HOTWATT 


tridoec ! 


in special shapes with sheath 


has been UL-approved for servici dissipation as low as 5 watts. Special terminal or 
pane, butane, home fuel gases, gasolines lead arrangement to specification 
of all types, including auto engine fuels, 


ind fuel oils including the No. 6 grade LOW-COST HOTWATT 
Precision Rubber Products Corp., Day ceramic-body units are also available 


Jy 
ton, Ohio. design and sp 


For more information lead arrangemer 


Circle 40, inside back cover ^ 
requirements 


SPEEDY DELIVERY 
Standard-duty Pushbuttons . . . | HOTWATT'S versatile production line easily 
handles long or short runs of cartridges to your 
have a base-mounted control mechanism “specs” provides the fastest delivery in the 
ind front-accessible wiring terminals. Re industry 
HOLTZER - CABOT MOTOR DIVISION versible formed steel base includes knocl Bulletin 101 and Cartridge Layout Sheet available 
NATIONAL PNEUMATIC CO., INC 


B 19, Ma 


connection that provides 
"RTT on request 
r end or straight through 


1 e data f et h 
eets on the furnished with one normallv ope: 


i 


one normallv-closed contact, oi HOTWATT' INC. 


one normally-open and one normally 


l 
| 
l 
l 
| 
l 
A losed contact on cach button. Two- or ELECTRIC HEATING 
I | three-button units are standard Wrap SPECIALISTS 
l 
| 
I 


round « 
forced al 


ver is molded of glass-fiber-rein 


kyd. Buttons provide economical 16 Gould St., Danvers, Mass. 


(Continued on page 136) 
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cups 


] 


VIM wax or exclu- 
sive rubber impreg- 


nated leather 


4^0" rings 


VIX-SYN synthetic 


rubber 


^V" packings 


VIM wax or rubber im- 
pregnated leather . . . or 
VIX-SYN homogeneous 
and fabricated synthetic 
rubber 


... products of 
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“U” packings 
& cups 


VIM wax or rul 
nated leather U Pa 
or VIX-SYN hom 


syntheti 


The Pick of the Packings 
in EVERY Material 


When recommending packings, the Houghton man 
asks himself only one question . . . "What's the best 
packing for the job?” For his company has them all 
In wax or rubber impregnated leather in hom 
geneous synthetic rubber . . . in fabricated synthetic 
rubber. He has no pets to push, no pressure to 
promote any one material. His lone loyalty is to you, 
thé customer. Drawing on his broad engineering 
experience, plus the research findings of Houghton, 
he can impartially recommend the packings that 
will best answer the specific problem regardless 
of the raw materials that go into them 


And when purchasing Houghton packings, you can 
be sure you're utilizing the latest design and material 
developments. For Houghton research is continually 
finding new and better ways to improve their pack- 
ings. Two recent Houghton developments illustrate 
this... spring mounted cup packings and standard 
stack heights for ‘‘V’’ packings. The first lets cup 
packings wear longer by giving them ‘breathing 
action” in the cylinder the second means that 
now all “V” packings, regardless of materials, fit 
the same gland. When you have packing problems, 
call your Houghton man. Or write E. F. H 

& Company, 303 West Lehigh Avenue, Philadelphia 
33, Pennsylvania. 


Ready to give you 
on-the-job service... 





HOW TO BEND 


BARS and TUBING 


HOW TO BEND... 


OFF CENTER EYES 


9 


Insert bar stock be- 
tween Locking Pin and 
Radius Pin of desired 
size. 


o 


Set Forming Roller 
against material and 
advance Operating 
Arm. 


© 


Complete operation 
with one steady move- 
ment. 


Clamp tube. Insert Fol- 
low Block between ma- 
terial and Forming 
Roller. 


o 


Advance Operating 
Arm until it strikes 
Angle Stop. 


e 


Remove Follow Block, 
release clamp ond re- 
move tube. 


DI-ACRO 
BENDER 


Complete details on forming rods and tubing with 
standard accessories as well as tips and technical 
date on angle, channel and other materials will be 
found in “It's Easy to Bend", a 32 page summary of 
Di-Acro Benders and bending. A copy is yours 
free of charge 


Consult the yellow pages of your phone book for 
the nome of your nearest! Di-Acro distributor or 
write: i 


pronounced die-ack-ro Ome ro 
di-2€... 

I 
O'NEIL-IRWIN MFG. CO. Me 
333 8th Ave., Lake City, Minn. MACHINES 


= -— _ 
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| for magnetic controls and 
of other magnetically operated 
Ac contact ratings are ^3 amp, | 
v; l.5 amp, 220 v; 0.75 amp, 440 to 
v; and 0.6 amp, 550 to 600 v, The | 
ontact ratings are 1.1 amp, 115 v; 
imp, 230 v; and 0.2 amp, 550 to 
Furnas Electric Co., 1050 McKee | 
Batavia, Ill. 


For more information 
Circle 41, inside back cover 


Digital Voltmeters 


4 or 5 digits measure with 0.01% 


with measurement displayed by 


ed 


ilso provided for control cir 


ge-lighted numerals. Con 
its combine dc switch modules 
il power modules for an in 
jut signal range of 0.1-milliv to. 1000-4 
Input filter is rated 40 db at 60 ps 
Modules are 19 x 12 in. Electro Instru- 
ments, Inc., 3794 Rosecrans Ave., San 
Diego, Calif. 


For more information 
Circle 42, inside back cover 


Plastic Variable 
Speed Pulley . 


has been designed for fhp, 4-in. V-belt 
dri Molded of nylon reinforced with 

the pulley is self-lubricating, 
| ch 


od 


mical resistance, and long 


(Continued on page 138) 


Would 
PRECISION 
PUMPING 

help you too? 


Thermal unit does 
successful job 
with Viking Pumps 


Precision pumping by two Viking heavy- 
duty pumps contributes much to the 
highly successful operation of starch 
cooking units built by Thermal Equip 
ment Corporation, Skokie, Illinois. 


WHERE USED—Units cook starch continu- 
ously in many applications, including 
paper, textile, food and other fields. Ex- 
ample: unit easily cooks 25% paste of 
unmodified cornstarch. 


HOW USED—With variable speed drives, 
the pumps are used to regulate the mix 
ture of slurry and water in the pressure 
chamber. The slurry pump can be varied 
from 0.5 to 5.0 gallons per minute—the 
water pump from 5.0 to 20.0 gpm 


WHAT VIKINGS CAN DO FOR YOU 


Whether you need precision pumping or 
have some other pumping problem, 
Vikings may be your answer. Vikings 
ore the best answer for pumping many 
liquids—from viscous or thick semi 
solids to light, liquefied gases. With 
Viking Pumps, you have: Self priming 

smooth, even flow—controlled capacity 

positive action—no splashing or 
pounding—no spasmodic operation—no 
foaming or churning. 


For information, call on your nearby 
Viking Pump distributor, or write for 
bulletin 575x 


VIKING — the leader, 
not a follower, 
in Rotary Pumps 


VIKING PUMP CO. 
Cedar Falls, lowa, U.S.A. 
In Canada, it's "ROTO-KING" pumps 


SEE OUR CATALOG IN 
SWEET'S PRODUCT DESIGN FILE 
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help solve the puzzle of product design... 


WITH BOXBOARD BY GAIR! 


This versatile material fabricates into almost any shape and lends itself to many new 
uses. In addition to making superior folding cartons and set-up boxes, Gair Boxboard 
excels as book covers, game boards, shoe innersoles, shelving, coat hangers, templates, 
chair seats, luggage boards, partitions, furniture and TV backs, and in dozens of 
other industrial and re-sale fabrications. 

If you are designing a new product or improving an old one, Gair Technical Service 
will show you why it pays to create products and components with boxboard by Gair. 
Consistent high-quality in a great variety of grades, colors, coatings, laminations and 
treatments . . . fast delivery when and where you need it. Call your Gair representative 
or write Gair, today. 


GAIR of labour A 
A 


SPRINGBOARD TO MORE SALES. 


BOXBOARD AND FOLDING CARTON DIVISION OF CONTINENTAL © can COMPANY 
530 FIFTH AVENUE, NEW YORK 36, N. Y. 
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Our Laminum Shims are good news for thousands of metal 
working plants, because our “NOs” save time and reduce costs. 


And only in Laminum 
are laminated, surface- 
bonded shims avail- 


able in all four materials 
as shown below. 


STAINLESS 
STEEL 
with laminations 
of .002" or .003" 


LOW CARBON 
STEEL 
à a with laminations 
Laminated Shims of of .002” or .003” 


LAMINUM 


now available in BRASS 


with laminations 
of .002” or .003” 


ALUMINUM 
with laminations 
of .003” only 


LAMINATED SHIM COMPANY, INC. 


Shim headquarters since 1913 
1410 Union Street, Glenbrook, Conn. 


New Parts and Materials continued 


wearing qualities. Unit measures 1§ in 
OD, with a | Shaft bor 
ind 2 1 ire Weight 


than 3 oz. Used in drive mecha 


pitch dia 
ivailabk 


iments and servo 


systems 
machines, aircraft devices and 


Rampe Mfg. Co., 
14915 Woodworth Ave., Cleveland 10. 


similar applications 


For more information 
Circle 43, inside back cover 


Indoor, Outdoor Time 
Switches 


opel ition 


vit} rinner 

with tripper set a 
ipart. Indoor model 
double OI singk pol 


of withst 


nding »»5 ump 
Outdoor model, with heavy 
Case is for all type of outdoor 


ipacitor | 


urrent 


witche heating, irrigatio 
| 


pump control An 


ivailable for 


omitting dev! 

skipping 1 day or more of 
operation. DPS SPST or SPDT 
switching arrangements are available. Con 
tact rating is 35-amp tungsten load at 240 
v; 60, 50 and 25 cps. Operates in tem 
peratures from 20 F to 150 F. Devices 
use a 4-w motor. Indoor vitch weighs 
l lb net and is 784 x 5 x 344 in. Out 


(Continued on page 142) 
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The 100% testing of all Skinner Solenoid Valves 


€ 


Every single Skinner Solenoid Valve receives 100% 
leakage inspection before shipment. Each one is tested 
under full pressure conditions at every point for both 
internal and external leakage. Modern, sensitive equip- 
ment like that shown above is used to quickly detect 
any defect. 

In laboratory tests Skinner valves are regularly getting 
over 20 million cycles without leakage. And these re- 
markable results are constantly proving out in service. 


is your guarantee of consistent leakproof life 


In vacuum service, for example—and in critical test 
equipment—standard Skinner valves are frequently 
specified because of their record for outstanding 
trouble-free performance. 


So, if you are looking for solenoid valves with excep- 
tionally long leakproof life, look to Skinner valves. 
For complete information on Skinner’s line of 2-, 3- 
and 4-way valves, write us or contact a Skinner 


representative. Write Dept. 450. 


Skinner Solenoid Valves are distributed nationally 


kYd 





ELECTRIC VALVE 
M LSU emen 





TIMERS...SPECIAL DELIVERY 


Standard or FTT Speed up your 
special — «^ automatic 
Industrial Timer A^ Ti | control projects — 
makes á — profit by our 
rapid deliveries atu timing application 
on all models : 9 i i experience 


Sometimes you need a standard E i : No need to let timing problems 
model timer other times you i : | delay you in your automatic 
need a special. Either way we | S A | control projects when you can 
can give you the extra rapid I a ] place them with us and get 
service you may need because k ; - | faster solutions. Even though 
of the efficient way we design, E - | no two automatic control jobs 
manufacture and stock timers Cy ` 3 mm > are ever exactly alike, and even 
for industrial applications : » though the timer requirements 
To meet all of the widely of each are very different we 
have established an excellent 
record in helping out in these 
situations. 


varying needs of our customers 
we manufacture a complete line 
of timers in the four broad clas- 
sifications illustrated here: Running Time 20 years of experience in an- 


pu Meters alyzing complex timer applica- 
TIME DELAY TIMERS tions has provided us with the 


INTERVAL TIMERS i special knowledge required to 
RE-CYCLING TIMERS : : give our customers the right an- 
RUNNING TIME METERS swer in near-record time 


From these we have already AON Our large stock of standard 
developed 20 basic types which -- . and combination timers enables 
» combined in endless ? us very often to fill orders for 

of ways ... to date, these requirements without any 

r engineers have combined ~“ 2 d E time loss because we have al- 
them into over 1000 different te e ready developed so many new 
models. So what might seem to 3" t ‘ combinations specifically for 


| special timer requirement i automatic control functions. 


very often be a “a. i M Extra special automatic con- 

timer in our large ay M ^ trol timer this calls for 

k, and that is the reason we a» F ? original designing. Our engi- 

ie ability to fill special d | & "i j neers will go right to work and 

S SO quickly And as far R | / / get the job done. That's the way 
Standard timers are con- Va E ; we grow and we like it. 

cerned we can give overnight Whatever your control prob- 


if necessary. lem, you have everything to 


Re-Cycling 


for the utmost in all- h 
i Timers 


gain by submitting it to our 
round service depend on us for timer specialists. They'll come 


this outstanding combination: i 1 up with the answer — almost 


iveries “Immediate on Stan- E | M E Qi $ with the speed of automatic 


control itself. 


T E GA INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry [IE McCARTER HIGHWAY, NEWARK 4, N. J 
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BOOSTS WORK OUTPUT 38.5%! 


Full speed power up to 93% of relief setting 
is now possible with this new Webster 
pilot operated relief valve. Result: 38.5% 
work bonus over “brute-force” type valves! 
More, you get all the benefits of clog-free 
ue 3 performance, quieter operation...lower price. 
many benefits and applica- Mighty sound reasons for specifying Webster’s 


tions — help i 
y it e m aede pilot operated relief valve now. 


WEBSTER ELECTRIC 


MELPROSE 3-351!! 
ka RACINE -WIS 


Typical performance curve shows minimum pressure drop and ry ] Have THE MAN FROM 
instantaneous response of Webster pilot operated relief valve T en WEBSTER contact co 

over brute-force” type. 38.5% work bonus! Please send the following 

| Bulletin H3A2 covering the 
g TYPICAL WEBSTER RELIEF VALVE = See ee Sane Sane 

f Complete hydraulic catalog « 
pumps, valves and fluid motors 
Ne information or data 
published 


TYPICAL “BRUTE-FORCE VALVE 





PRESSURE PS. 


8 n 
FLOW, 6PM 


franklin adv. H104 
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New Parts and Materials continued 


door modcl weighs 33 Ib nct and is 91? x 


Os» x 445 in. General Electric Co., Sche- 


for nectady 5. 
For more information 


INDUSTRIAL Circle 44, inside back ccver 
Custom Gaskets and 
WIRE CLOTH 5 °* 


from 1 in. to 5 ft OD can be cut. from 


rubber, ncoprene, chemigum, butyl, PVC 
in BULK or sponge. Central States Industrial Sup- 
or ply Co., Room 535, ‘Terminal ‘Tower, 


Cleveland 13. 
FABRICATED PARTS 


For more information 
Circle 45, inside back cover 


COMPLETE LINE 


Nine weaves ranging from 
the finest to the coarsest, in 
any metal or alloy. 


ACCURATELY WOVEN Fs 
Individual loom operation and \ 
careful inspection just before ie oe 


shipment assure accurate mesh 
count and uniform mesh size. 


PROMPTLY DELIVERED 


Most bulk orders are shipped 
immediately from stock. If Dime-size Potentiometer 
your needs are for less fre- ——— 
quently used types, we'll mulis 16 sand e 
schedule our looms to fill your 


high hermetic resistance. b 
order without delay. 


©-ring seal and glass-sealed hi 

be solder-mounted. Resistances to 7 

In fabricating parts... ohm. € eneral Scientific Div., San Fer 
: : : nando Electric Mfg. Co., San Fernando, 
filter leaves, strainers, siz- Calif 

. , alif. 
ing screens . . . we'll work 
from your prints or draw For more information 

up prints for your OK. Circle 46, inside back cover 


LET US QUOTE on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
under “Wire Cloth" in the Yellow 
Pages of your 'phone [m 
book or write fer | on analysis of common needs. California 
FREE 80-PAGE CATA- |355 / 


[re Spring Co., Inc., 8401 E. Slauson Ave., 
Sena eee. [mf P.O. Box 22014, Los Angeles 22. 


Assorted Springs 


selected and packaged for experimental 
purposes include music wire, beryllium 
copper, high-nickel alloys. Selection based 


x~ 


For more information 
Circle 47, inside back cover 


The Cambridge Wire Cloth Co. 


Department P, Y 
CONVEYOR METAL Cambridge 10, Servoamplifier 


BELTS FABRICATIONS 


METAL SPECIAL 


l Maryland 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


drives pneumatic or hydraulic servovalve 


in power servo application lhe five-tube 


(Continued on page 144) 
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RELIABLE 
Lonnec 


for RAPID DISCONNECT- 


Faster Inspection...Faster Testing... — 
Faster Servicing... Maximum Interchangeability 





Cannon offers you more than 18 different basic d 
chassis connectors... designed with all the latest fes 
accurate alignment, easy mating, proper connection, 

sealing where desired 


Select the connector you want in standard, miniature, or sub-mit 
ture sizes... for standard circuitry or printed circuitry. Up to 156 Game 
tacts...and a great number of combinations of contacts for conti 

audio, thermocouple, co-ax, twin-ax, and pneumatic connections. 
single- or double-gang. Some with shells, some without... all ruggedly 
constructed to take the many “in” and “out” operations of rack, panel, 
chassis, and sub-assembly applications. Special moisture-proof types. 
Standby units featuring gold-plated contacts to withstand deteriora 
tion and corrosion 









For an interesting discussion of the broad subject of ''Reliability," write 
for Cannon Bulletin R-1. 


CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 
31, California. Factories in Los Angeles, Salem, Mass., 


Toronto, Can., London, Eng., Melbourne, 
Austi. Manufacturing licensees in Paris and jo 
Tokyo. Representatives and distributors in cannon 
all principal cities. Please refer to Dept. 106. ou 
p (VYY Nr 
CANNON 
' . lU lU c 
For reliability in your rack-panel-chassis connectors...connect with 


Cannon! Write for Bulletin DP-10 and DP-101 Supplement 
WHERE RELIABILITY 


IS THE 5™ DIMENSION 


New Parts and Materials continued 


unit has dc or ac inputs, 60 cps excita 
tion. for feedback elements, panel meter 
for monitoring system performance, pro 
vision for plug-in compensating networks 
to alter servo system dynamic response 
when required. Produces a de differential 
current, in the push-pull output. stage, 
proportional to the input signal. Ray 
mond Atchley, Inc., 2340 Sawtelle Blvd., 
Los Angeles 64. 


For more information 
Circle 48, inside back cover 


Simplified Circuit 
Switching Device 


provides a substitute for patch card pane] 

svstems used in the changing of circuit 

onnections at random intervals. 4 molded 

block has 400 floating contacts passing 

from one face to the other. Block is 

sandwiched between two printed wire 

boards having strip conductors in various 

grill-like formations. Contacts make con- 

nections between groups of conductors 

on one board to groups on the other, 

except where a card interposes insulation 

Perforations in the card permit connec- 

tions to be made where desired and to be 

hanged by substituting a new card. The 

BRAD FOOTE Gears will perform satisfactorily when used in your shop rds. 3 x 5 in., are contained in a 20 x 20 
—or on equipment you sell to others—because BRAD FOOTE can uncondi- in. array. Facilities for perforating the 
tiondily guarantee their quality. cards as required are to be made available 
Cinch Mfg. Corp., 1026 S. Homan Ave., 


Every manufacturing step from the inception of the original design to Chicago 24 
"cago 24. 


delivery of the finished gears—including heat-treating—is completely a ee 
controlled—here—in our own plant. Circle 49, inside back cover 


No one shares our responsibility. 


BRAD FOOTE makes any type of gear—out of any type of material. 
BRAD FOOTE makes speed reducers, transmissions and intricate power 


Ultrasonic Liquid-level 
units. All are famous for long, satisfactory service. 


Indicator . 


shows true liquid levels in storage tanks 
make recommendations or quote on your specifications. It can cost you and dewar vessels for corrosive chemicals, 


much more to settle for less than BRAD FOOTE quality and service. liquefied petroleum gases, liquid carbon di 


oxide, oxygen and all cryogenic liquids 


Why not discuss your requirements with our engineering staff, let us 


Also indicates precise demarcation linc 
between immiscible liquids. Liquid level 
is read directly in feet on a large meter 
with two ranges for tanks to 15 ft high 
\ built-in calibrator assures correct level 


1310 South Cicero Avenue * Cicero 50, Illinois 
readings despite change in velocity of 


Bishop 2-1070 + Olympic 2-7700 « TWX: CIC-2856-U 
sound because of varying temperatures, 
AMERICAN GEAR & MFG. CO. PITTSBURGH GEAR COMPANY 


Phone: Lemont 920 Phone: SPalding 1-4600 
Lemont, lilinois Pittsburgh 25, Pennsylvonio 


subsidiaries pecific gravities and other such differences 


(Continued on page 144) 
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MAYARI R CARBON STEEL 


The test specimens as seen from above. After 5 years' exposure the Mayari R is relatively smooth while the carbon steel is deeply pitted 


See the difference after 5 years’ exposure 


You ean see what corrosion has done to these steel 
sheets Gne IS plain earbon steel the other 1s Mavari R CARBON STEEL E 
high-strength, low-alloy steel. Originally, both w 
L5-in. thick. They were exposed together in indust 
atmosphere for 5 years. During this period the carbon 
* i : j ^ Atm * MES VR o apodo. 
steel sheet lost so much through corrosion that it had - E 
to be replaced, but there was no appreciabl ' MAYARI R 
thickness in the sheet of Mayari R 
There is a simple reason why Mavari R hi This enlarged photograph shows cross-sections of a car- 
1 n bon steel sheet and a Mayari R Sheet after exposure 
excellent resistance to atmospheric Corrosion 
this steel is exposed, a thin, ti; 
on the surface to act as a protective coating Th 
does not flake off in the manner of carbon stee 


Instead it holds securely to the surface and 


further corrosive action. As a result, Mayari 


"ro n to 6 CS ore resist; Ce tO; mospher e eor TENY ` . — 

"T ERU RN PA n BETHLEHEM STEEL. COMPANY 
rosion than plain earbon steel, and. from 2 t í BETHLEHEM. PA 
more than coppel bear steel 


Mayari R also has other advantag 


asg 
UNIVERSAL JOINTS 


available in 13 sizes 
with bored or solid hubs 


You can get ASG Universal Joints directly from stock in 13 sizes with 
bored or solid hubs ranging in diameter from .375" to 4.000". Special 


bores, bores with keyways or setscrews are available upon special order. 


ASG Universal Joints are ruggedly constructed of heat treated alloy 
steel. Matching or mating parts are precision ground to permit easy 
interchangeability of components. Self-locking retaining rings on small 
pins simplify assembly and disassembly. Joints of 7, 8” length and longer 
have snap ball oilers. Smaller joints have oil holes. Oil enters at center 


of rotation to assure thorough lubrication of moving parts. 


Send today for Bulletin No. 527 describing 
the full line of A.S.G. Universal Joints 
available from your nearest distributor. 


AMERICAN STOCK GEAR Division 


PERFECTION GEAR COMPANY . HARVEY, ILLINOIS, U.S.A 


| 
| 
| 
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between liquids being gaged. One common 
indicator will gage as many as six tran 
ducer-equipped tanks within a radius of 
1500 ft Ihe indicator 
and consumes 5-w, 12 
Bogue Electric Mfg. 
Paterson 3, N. J. 


transistorized 
V OU ps pow I 


Co., 52 lowa Ave., 


For more information 
Circle 50, inside back cover 


High-temperature 
Voltmeter 


withstands exposure to 85 C, maintaining 
2% of full scale accuracy to 71 C. The 
vacuum-tube voltmeter uses a meter move 
ment that weighs approximately 1 lb ind 
takes no more panel space than a standard 
34-in.. meter Input impedance is | 
megohm, frequency range is 20 to 50,01 

cps. Available in any range from 30 mv t 

300 v a ind 125 
to 200 v d lrio Laboratories, Inc., 4025 


Merrick Rd., Seaford, N. Y. 


Power required is 6.3 « 


For more information 
Circle 51, inside back cover 


Three-way 
Midget Solenoid Valve 


with 1 pressure range of to 


ivallable in. four. constructio: 
type, normally closed (f 
mallv closed (air and 

mally open (air and | 


(Continued on page 148) 
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TUBING 
AT 
WORK 


The hydraulic cylinders operating this Back-hoe fabricate best Welded Stainless Steel Tubing formed into this packless expan- 
from Welded Carbon Steel Tubing because of good honing sion joint has served 15 years without failure at temperatures 
characteristics, uniform roundness and concentricity. to 1800°F and pressures up to 10,000 psi. 


When you need precision - strength - durability 


CHOOSE WELDED STEEL TUBING 


Carbon - Alloy - Stainless Steel 


The uniformity of Welded Steel Tubing problem is heat, pressure, corrosion or uni- 
recommends it for the most exacting appli- formity of grain structure and surface, your 
cations. When you need close fit, precise best answer again is Welded Tubing. For 
cross section and rugged durability your all tubing applications, consult a quality 


best answer is Welded Tubing. If your tubing producer. 


Design inspiration for you 


260-page Handbook of Welded Steel Tubing 


An Association ains inspiration and data for tubing designs. For you 
of Quality 
Tube 
Producers 


copy, write on your company letterhead, giving your title 


FORMED STEEL TUBE INSTITUTE 
850 HANNA BUILDING * CLEVELAND, OHIO 
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SPECIAL SWITCHES 
STANDARD “** 
E5C0 


of Weymouth 


Gear-operated 
TYPE JR 


TYPE JR 


TYPE HT 


TYPE AF 


When you need a SPECIAL switch. . . 


FSCO standard, uniform components can be assembled to meet your 
requirements: or a deviation from one of our standard types will give you a 


speci il switch at standard switch cost. Over 90 of our produ tion is SPECIAI 


i one way or anothe 


These standard switches can be modified to fit your application: 
@ TYPE A up to $ positions, sections maximum,  detent- 
mechanism, rating 5 ampere 125 volts a-c/30 volts d-c 
@ TYPE AF up to 8 positions, 6 sections maximum, detent-action, 
rating with resistive load 5 amperes at 28 volts d-c or 115 volts 


400 cps, pe! MIL-S-6807 
TYPE P Multi-section, up to 4 positions, snap-action, rating 10 
| | 125 volts d-c. 30. 60. 100. 


imperes 125 volts a-c, 5 amperes 

200 amperes at 500 volts a-c, or 250 volts d-c. Can be assembled 
to meet Specification MIL-S-1529] 

TYPE JR up to 8 positions, 30 sections maximum, detent-action, 
rating 10 amperes at 125 volts a-c, 5 amperes 125 volts d-c 

TYPE JD-JS up to 8 positions, 5 sections maximum, detent- 
action or snap-action, rating 30 amperes at 230 volts a 
TYPE HT 


C 

up to 16 positions, 6 sections maximum, detent-action, 

ra > amperes at 125 volts a-c 

Bureau of Ships No. 9000-S6202-74085 rating 10 amperes at 120 

volts C BuShips 9000-S6202-74090, 9000-S6202-74096, and 

9000-86202-74224, ratings 30, 60, and 200 amperes, 500 volts a-c 
250 volts d-c 


Write for data sheets or catalog on ESCO rotary multipole switches — 


or send us your requirements and we'll give you full specifications on the ESCO 
switch that meets YOUR need. 


Æ ESCO of WEYMOUTH 


CO ELECTRO SWITCH CORPORATION 


Massach 
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connection Brass 
taink teel barstock bodi md 


rown-ty p cats 


ind 4-in. pip 


integral with valve 

bodies, supply inherently perfect seat 

ilignment without leakage Valves op 

te in any ition on 550-v a DS 

v dc. Packless construction has one 

moving part. Automatic Switch Co., Flor 
ham Park, N. J. 

For more information 

Circle 52, inside back cover 


T 


Digital Weighing System... 

determines center of gravity of missiles 
ind similar objects. It employs two load 
cells feeding into a digital-reading weight 
indicator Load cells contain strain-gage 
Accuracy is said to be 0.1% 


Digital indication i 


pk A Ips 
pro^ ded by a con 
balance electronic potentiometer 
motor drives the precision number 
Performance Measurements Co., 
15301 W. McNichols Rd., Detroit 35. 
For more information 


Circle 53, inside back cover 


e 
e èo © 
Oscilloscope Accessory . . . 
ends need for subdued light or hood 
vhen the instrument must be used in a 
bright environment. The device is a thin 
screen that fits directly in front of scopi 
face and blocks off ambient light that 
blurs image. It consists of small, hex 
igonal openings that shut off glare, but 
permit full observation of image from 


(Continued on page 150) 


October 28 





— offer widest choice of types and sizes to match your design needs 


— greater opportunity to simplify design —fight friction — meet load 
requirements — save space and cost. 


* Without inner race 


ORANGE ze 7z»e ROLLER BUSHINGS 


Maximum load capacity in small space 


Orange Roller Bushings are full-type needle bearings for 
heavy-duty service. Rollers and races made of finest 
bearing steel —hardened, ground and finished to highest 
precision standards for durable, friction-free operation. 
Exacting control of roller uniformity by electronic gauging, 
permits closer internal running clearances, minimizing 


possibility of misaligned rollers. Complete range of stock 
sizes from '" to 8” shaft diameters. 


— 
— 


; € Two and three row types 


for extra heavy duty WW 


* Cam Followers 


ORANGE Cage 77we NEEDLE BEARINGS — 
Permanent alignment of rollers prevents skewing 


Anti-friction cage keeps rollers permanently aligned 
and true-running in any position — vertical, tilted, hori- 
zontal. Successful on overhung mountings and relatively 
high-speed installations. Less affected by misaligned 
mountings or uneven loading. Extremely smooth, quiet 
running. The answer to many applications unsuited for 


conventional needle bearings. Wide choice of sizes è Sealed Type with built-in seal eliminates 
from VA" to 8" diameter. need for seals in housing 


E 


WRITE for new 40-page Engineering 
Reference Manual M-55 giving com- 


plete details of construction, dimen- 
o sions, capacities, etc. 
4 


v 


ORANGE ROLLER BEARING CO., INC,, 551 Main Street, Orange, N. J. 
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VIBRATION WITH VIBRATION 


Testing components and struc- 
tures with electrodynamic vi- 
bration exciter systems cuts re- 
search and development time in 
aircraft and missile systems. 
Often within hours, or minutes, 
the effect of service vibration 
can be pinpointed. 


MB has perfected shaker sys- 
tems that permit testing to all 
required specifications, enable 
engineers to speed product de- 
velopment from blueprint to pro- 
totype to production. 


COMPLEX MOTION TESTING 


Several MB Exciter Systems re- 
produce complex and random 
motions. They can subject prod- 
ucts to the actual service vibra- 
tion. The Model C10VB Shaker 
shown offers the widest fre- 
quency range for its force. Model 
C25HB provides higher forces 
for higher “g.” 


wmm | 


f 


Vibration Testing cuts 
product development time 


ENVIRONMENTAL TESTING 
Both the above shaker systems 
can be used with environmental 
chambers . . . for "high altitude" 
and high or low temperature 
vibration testing. Oil cooled, they 
don't affect chamber vacuum. 


SPECIFICATIONS 
MB C10VB System provides .. . 
10 “g” on table loads to 145 Ibs. 
20 "g” on table loads to 57.5 Ibs. 
Band width: 
5-5000 cps 


Force output: 


1750 Ibs. Sine 
1050 Ibs. RMS 15-2000 cps 
3150 Ibs. Peak 15-2000 cps 


MB C25HB System provides . . . 

10 “g” on table loads to 422 Ibs. 

20 '"g" on table loads to 172 Ibs. 

Band width: 


5.2000 cps 
15-2000 cps 
15-2000 cps 


Force output: 


5000 Ibs. Sine 
3500 ibs. RMS 
10,500 Ibs. Peak 


In meeting your requirements, 
MB offers you advanced designs 
. . . plus quality construction of 
shaker, amplifier and control 
system . .. plus an experienced 
field service organization. 


M B manufacturing company 


A DIVISION OF TEXTRON INC. 


1076 State Street, New Haven 11, Connecticut 
HEADQUARTERS FOR PRODUCTS TO ISOLATE .. . EXCITE... AND MEASURE VIBRATION 
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my point vithin 4 of fa n position 


| 
l'ests indicate that under adverse lighting 
conditions, contrast is increased by factor 
of 20:1 Available to fit any standard 3 
Van-Dee Products, 


300 Ocean Ave., Laguna Beach, Calif. 


or 5-in. Os illoscope 


For more information 
Circle 54, inside back cover 


Drafting Applique Material . . . 
adheres to drawing paper, even after long 
periods of storage Ihe transluscent pla 
tic has a fine grain surface that. will tak 
pencil, ink or printing. It becomes tran 
parent on contact with the drawing pape: 


Available in sheet form with special back 


ing in standard sizes of 6 x 9 in. and $4 


x 11 in., plain or printed to specification 
Transparent Products Co., Inc., Aplikg 
Dept., 324 E. 24th St., New York 10. 
For more information 
Circle 55, inside back cover 


Cadmium-plated Steel 
Flinger... 

avoids build-up of foreign matter against 
rubber seals and permits using self-lubri 
cated units under dirty and wet-operating 
conditions Also, runover of lubricant 
from self-lubrication bearings during initial 
running period is retained in cavity of 
the flinger to form additional sealer 
Rockwood Pulley Mfg. Co., Inc., 20 
Crosby St., New York 13. 


For more information 
Circle 56, inside back cover 


Large-scale Drawing Board... 
is 12 ft long, has special drafting tools for 
producing enlarged master artwork for 


printed-wiring boards Ihe l-in. maple 


(Continued on page 154) 
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premium on purity 


From the cow to the container, the purity and delicate flavoi 

of dain products must be protected Dairy equipment 

made of stainless steel resists Corrosion imparts no odor to the product 
and is easy to keep clean and sterile. The highest qu lity 

dairy equipment is designed improved 


and protected with MeLOUTH STAINLESS STEEL 


specify 
I ascen su — 
Mc LouTH STAINLESS STEEL 
H | G H o U A LE b T Y 95 H E E 3! A N D 33 | 


for the dairy industry 


Mcloura STEEL CORPORATION DETROIT, MICHIGAN 


MANUFACTURERS OF STAINLESS ND CARBON Sog 





Quick facts for those who apply and specify electric motors 


Torque TIN They Stall and Hold 


nt to mach 


power but ENvOP hold i po 
maintain a constant tension 


torque motor mav be vour 


Here's a motor that can 


hile exerting INImum torque 
edetermined intervals, without 


out 


la constant torque while opel il 


ita given sub-svnchronous speed 


Linear Speed-Torque Curve 


this 


F LOCKED TORQUE 


Adaptable to Many Uses 


es and can olten 


lifications in ma 


Typical Howell 
Series 100 
Torque Motor 


Write us details of your requirements. 


We'll be glad to make suggestions and 
a quotation. 


drive to not 


that can also apply 


operate imps for positioning 
on this high-speed, automat 
ne, Seven Howell motors 
provide power for this precision operation 


A Howell Torque Motor operates the brake 
and the elevator driving mechanism shown at 
right. Opening and closing of elevator doors 
is another typical torque motor application 


A constant, precise tension is maintained on monofilament plastic thread, after extrusion, by 
the 36 Howell Torque Motors on this winding machine 


Multi-speed reeling and winding oper 
ations, particularly 


are simplified by the use of torque motors in place of geared mechanical 
devices that are relatively expensive and difficult to keep in adjustment 


>) HOWELL MOTORS 


MOTORS 
HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


SION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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"vou can form dies 4 times faster 
with formica 9-52 die stock" 


§-52 8 ways better 
— a than steel dies: 


by Twin Coach Corp. for 


forming this beaded skin airplane wing part Faster, cheaper and easier to machine 
It is machined to a tolerance of .0OS 


and can easily be lifted by one man Easier to handle and move — it's light in 
weight 

Longer die life — some dies in use at 
Twin Coach for 4 years, withstand pres- 


"We cut our die forming time from 4 tolerances. It has a hard, dense struc- sure up to 10,000 psi 


months to 4 weeks when we switched ture that holds its shape. And its — 
from steel to Formica S-52 die stock," smooth surface never puts a pattern 2 un 1 vid sve 
declares Stephen Chojnacki, general in the metal being formed." metal in dies from flaking off. T 
foreman, Aircraft Division plant, Twin Manufacturers interested in better, s T " ——!— 
Coach Corp., Buffalo. faster and cheaper forming of non-fer- ——— M raid E — 
"Twin Coach has been using Formica rous metal, plastic, wood, rubber, vul mete, I 

S-52 laminated plastics for over four canized fibre and other ductile materials 9. Prevents sticking, retains lubricant 
years now, for pressing aircraft and should check Formica S-52. Send Eliminates tool drawings — die makers 
coach parts. It's the most economical today for your free copy of bulletin work directly from templates 

material we've ever used for this pur- 604. Formica Corporation, subsidiary 
pose. of American Cyanamid, 4516-7, Snoring 
"S-52 is easier to machine to close Grove Ave., Cincinnati 32, Ohio. 


Offers more surface per pound per dollar 


Save your engineers use Formica 4 the complete laminated plastics service 


Subsidiary « 
V Avgitsties enemitg 2. Research 3. Fabricating 4. Customer stock service 
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PIC Endurance Rated Counters 
to Fit every ucced 


Super-Wizard Electric Counters 


200 Million 
Count Life. 


The real heavy duty 
electric counter 
unapproached 
leader for over 25 
years 


5 watts power con- 

sumption 

Quiet, no AC hum 

Available for all standard voltages and fre- 
quencies including DC 


PIC-600 Electric Counters 


QUIET 
no AC hum 


~ we, 


: 50 Million Count Life 


Tested at 1000 CPM; reliable at much higher 
speeds with suitable actuation. 


Only 7 watts pówer consumption. 


Available for all standard voltages and fre- 
quencies including DC. 


Mercury Electric Counters 


Small, compact counters 
for use where space is 
limited and duty is light 
to moderate 


Extensively used for lab- 
oratory service, also for 
built-in application on 
office machines, light in 
dustrial equipment, and 
vending machines of all 
kinds 


Knob Reset models rated 
6 million counts, Non 
Reset, 3 million 


Silver King Stroke. bebe 


>The | wn 


PO ray rm il S 
TM 12345) 
Bi à 


Counters 
200 Million Count Life 


Used in automobile and aircraft 
plants, stamping, metal working, die 
casting and plastic molding plants, and 
factories of all kinds. 


Silver King Revolution Counters 


Rugged as a 
bull dozer. 


Operate 
smooth as 
a watch. 


200 Million Count Life 


Used on measuring machines and coil 
winders, for revolution counting on engines, 
pumps, etc. and for tool registration. 


Junior King Stroke Counters 


Small, light to moderate 
duty mechanica! stroke 
counters for use where 
space is limited and duty 
is light to moderate. 


Widely used for laboratory 
service, also built-in 
application on office ma- 
chines, light industrial 
equipment, etc. 


Reset models have 6 
million count life; non- 
reset models 3 million 


See your PIC Distributor or send for the PIC catalog describing 
Electric Counters and Actuators; Mechanical Stroke and Revolu- 
tion Counters; and electrically operated Automatic Batch Counters. 


a IF olm. amen 


DIVISION OF GENERAL CONTROLS CO. ER 


8072 McCormick Boulevard, Skokie, Ill. 


manufacturers of counting instruments for every purpose 


42 Branch Offices and Representatives serving USA and Canada 
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plywood board has an aluminum straight 
edge mounted at the base. Drawing tools 
include 18-in.-long phenolic strips in 3, 
6, 9 and 12-in. depths as ruling blocks. 12 
in. parallel straight-edges modified with 
adjustable clamps provide horizontal rul 
ing throughout length of the board. Ver 
tical ruling is done with triangles posi 
tioned on the ruling blocks. Electronics, 
Inc., of Penna, 39 York Rd. Willow 
Grove, Penna. 
For more information 
Circle 57, inside back cover 


Motor-operated 
Hydraulic Valves . 


provide shock-free, positive directional flow 
control. A cylindrical screw-type slide 
plunger is actuated by a 28-v dc motor 
driven, two-stage gear train. Basic valve 
design gives two-way control, with 4-in 
slide travel. Features one-piece valve body, 
automatic current shut-off, easy inspec- 
tion and maintenance. Flow is 6 gpm; 
pressure drop is 9 psi. The 5.45-in.-long 
valve has a line size of 4 in. Weight is 
2 lb. Operates through ambient tempera 
tures of —65 F to 160 F. Lyndon Air- 
craft, Inc., 140-71 Clifford St., Newark, 
N. J. 
For more information 


Circle 58, inside back cover 


Templets for Flanged Valves. . 
are made of 0.030-in. plastic, with all cut 
outs individually milled. One covers the 
B16.10 valves in a scale of 2 in. to 1 ft; 
the other, in scale of } in. to 1 ft. Both 
include sizes from 2 to S-in. pipe dia in 
light (125 to 150 Ib) and heavy (250 to 
300 Ib) series. Price of each is $2.50 
Rapidesign, Inc., P. O. Box 429, Burbank. 
Calif. 

For more information— 


Circle 59, inside back cover 


High-speed Whiteprinter . 

with 46-in. printing width, is equipped 
with a 5000-to-7500-w selective switch- 
controlled lamp, and adjustable lamp 
shield; has a machine speed of 75 fpm 
Print production is said to be increased by 
as much as 250%. Wide printing latitude 
provides side-by-side feeding of small and 
medium-sized tracings which, after ex 
posure, are automatically stacked in stack 
ing tray. Prints, too, are automatically 
stacked. Chas. Bruning Co., Inc., 4700 
W. Montrose Ave., Chicago 41. 


For more information 


Circle 60, inside bock cover 


October 28, 1957 
















IMPROVE MACHINE TOOL 
PERFORMANCE 


—with Westinghouse components 


...Ieady today 
— 
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Stamping press performance improved at this plant when they used 


Westinghouse DY NAC braking control to reduce stopping time 95 percent. 
MP-3057-1 


(ea 


YOU CAN BE SURE ...IF its Westinghouse WS 





bes 


-— 


Westinghouse Cypak static control reduces maintenance costs in form-grinding automotive transmission parts, 


THESE COMPONENTS 
OFFER IMMEDIATE ANSWERS 


...for more dependable operation 


... for quicker stopping... for faster duty cycles 


You don’t have to wait for electrical answers in making 
machine tool improvements or modifications. Out- 
standing design and improvement in Westinghouse 
control components, systems and drives help designers 
and their customers to act now. 

For example, Westinghouse DY NAC® braking con- 
trol, cover photo, reduces press stopping time 95 
percent. The eight minutes it previously took to stop 
the heavy flywheel on this press have been cut to just 
24 seconds with DYNAC. This operation is now 
getting the fastest, smoothest stops possible to, in- 
crease production. 

Cypak* static control, above, has already outlasted 
conventional relays previously used on form grinders 
at a large automobile manufacturer’s plant. Nò down 
time for control maintenance has been necessary on 


this highly repetitive operation in over 17 months. 
* Trade-Mark 


you CAN BE SURE...ir ms Westinghouse iW 


Westinghouse Life-Line® “H” Motors, right, make 
possible faster, smoother reversing cycles to save pro- 
duction time. Westinghouse reduced armature inertia 
up to 55 percent and increased commutating ability 
35 percent to provide in the Life-Line *H" Motor the 
fastest d-c motor response available to improve ma- 
chine tool performance. 

Westinghouse right-angle gearmotor, right, delivers 
up to 195 percent more torque capacity than conven- 
tional single-reduction worm gearmotors between 9:1 
and 60:1 speed reduction ratios. It’s the result of more 
efficient, double-reduction gear train. You'll find West- 
inghouse packaged motor-reducer drives offer rugged 
dependability, too, for improved machine performance. 

Developments like these heip you design and build 
machine tools that answer your customers’ needs for 
increased productivity at lower cost. Whatever the 
function you want performed . . . sensing, transmitting, 
recording, computing, control or driving . . . think of 


Westinghouse components first! MP-3057-2 


VU 


> 





Life-Line® **H" Motors with silicone insula- 
tion achieve up to 55 percent reduction in 
armature inertia by reducing armature size, 
as shown by the silhouette above. New con- 
trolled ventilation system makes this reduc- 
tion possible. With commutating ability 
increased 35 percent, the Life-Line "H" 


assures faster reversing perlormance. 


Push-lite pushbuttons combine the functions 
of both a pushbutton and indication light 
in one unit. One push transmits the signal 
and energizes the indicating light. Push- 
lites are oiltight — part of the complete 
Oil-Tite* line of 1,500,000 pushbutton con- 
trol arrangements available from stock. 


*Trade- Mark 


Fither Westinghouse gearmotors or pack- 
aged motor-reducer drives save design time 
with a wide selection in horsepower, speed 


ratios, direction of power take-off, mounting 


and coupling methods. MP-305 





Add experienced manpower to your machine tool 
WES | projects by simply calling your local Westinghouse 


representative. Whether you have a problem in drive 


system design, in component development or in manu- 

SERVI CES facture and assembly, Westinghouse facilities provide 
economical ways to get the answer on schedule. 

Westinghouse research . . . field engineering service 


AN D FACI LI TI ES . . . local manufacturing and repair plants . . . renewal 
parts stocks . . . are all ready to extend you service in 
any situation. 

ARE FLEXI BLE And when you select Westinghouse components, 

your customers will recognize electrical leadership. 

You'll benefit from one-supplier responsibility for 

products of outstanding quality, backed by more than 

HELP YOU FROM 70 years of electrical experience. Westinghouse Electric 


Corporation, 3 Gateway Center, P. O. Box 868, 


DESIGN BOARD TO TEST FLOOR Pittsburgh 30, Pennsylvania. MP-3057-4 


T TEn LT 


P dd 


KEER 


iw; 


you cAN BE SURE...iF iTS Westinghouse WW 


Westinghouse serves these O. E. M. industries . . . With these components 


* Air conditioning * Motors—gearmotors 

* Adjustable-speed drives 

* Gearing 

* Controls—relays—circuit breakers 

* Semiconductors 

* Machine tool * Cypak" i 

« Materials handling * Magamp* magnetic amplifiers 

* Rectifiers 

* Panelboard and switchboard * Heating elements—thermostats 
Prime mover equipment . Transformers 
Pump and compressor * instruments 


Miscellaneous machinery * DYNAC® magnetic braking 
*Trade-Mark 


* Appliance 

* Communications—electronic 
* Electric apparatus 

* Fan and blower 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


COMPUTER ELEMENTS- Bulletin C 
24, 8 pp. Manual describes 
equipped plug-in components and their 
ipplications. With schematic diagrams and 
specification data. Ransom Research, 323 
W. 7th St., San Pedro, Calif 


transıstor 


Circle 61, inside back cover 


ELECTRIC . BRAKES-Report WEB 
6293, 36 pp. Illustrated report on ele 

tric brake for fail-safe applications. In 
cludes photos, drawings, cutaway and 
schematic diagrams, and explanation of 
operation, selection factors, torque chara 
teristics and controls. Warner Electri 


Brake & Clutch Co., Beloit, Wis 


Circle 62, inside back cover 


SMALL PLASTIC STOCK PARTS 

Catalog 500A, 56 pp. 1957-58 edition lists 
over 1000 injection molded and extruded 
plastic parts available from open stock 
Illustrated with dimensional and line draw 
ings. Pipco International Corp, 1731 


Stanford St., Santa Monica, Calif 


Circle 63, inside back cover 


PLASTIC PROTECTORS- Bulletin P 
5708, 18 pp. Illustrates, in two colors, 
line of plastic plugs and caps. Designs are 
described in individual sections with key 
specifications in table form. With dimen 
sional drawings and installation pictures 
S. S. White Plastics Div., 10 E. 40th St., 
New York 16 


Circle 64, inside back cover 


AIR FILTRATION —Booklet, 8 pp. Speci 
fication data on filters, including installa 
tion, performance ind construction infor 
mation. Illustrated with diagrams, per 
formance curves and tables. Flanders 
Filters, Inc., P. O. Box 718, Riverhead, 
N. Y 

Circle 65, inside back cover 


MINIATURE BEARINGS- Catalog, 

pp. Dimensional tables, drawings, photos, 
and specification data on bearing series 
Also, a new section on duplex bearings 
Information on applications, load ratings, 
limiting speeds, mounting, materials, in 
spection correlation, clearances, torque, 
lubrication, shaft and housing fits. Minia 
ture Precision Bearings, Inc., Precision 


Park, Keene, N. H 
Circle 66, inside back cover 


DUAL-OUTPUT LUBRICATOR —Refer 


ence sheet, 2 pp. Describes lubricator, 
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operation and applicatio: 
ind a drawing illustrat 
mechanism. A chart 

ycle, discharge per hi 
discharge with variou 

vcle tim Bijur Lubricating ( 

W. Passaic St., Rochelle Park, N. J 


Circle 67, inside back cover 


SELF-LOCKING THREADED PARTS 
Manual, 4 pp. Explai lf-lock 
principle and how it can | lied t 

iny threaded part Included ar i 
neering recommendations, p 1 

list for the design of threaded parts t 
idvantage of the process. Nylok-Detroit 
Corp., 1100 N Woodward ^ve., Birmin 
ham, Mich 


Circle 68, inside back cover 


WIREWOUND  RESISTORS-Cata 
3 pp. Includes charts, graph lustra 
drawings and specifications pertiner 
the resistors and network 

General Resistance, In 

St., New York 55 


Circle 69, inside back cover 


SERVO-MECHANICAI 


log, 32 pp Describes 


tions for miniature and standard parts f 
prototype and production n W 
dimensional drawings, nomographs. R 


Instrument Corp., 207 ł 


PARTS—Cata 


ind gives sp ! 


)st St.. NY( 
Circle 70, inside back cover 


STEEL SHAFT COLLARS—Bulletin, 4 
pp Common ipplic itions onstruction 
details, and specification information on 
the llars are discussed Standard 
Pressed Steel Co., Box >, Jenkintown 
Penn 

Circle 71, inside back cover 
PUMPS—Catalog 757, 16 pp. Giv 
tails of construction, dimension 
ties, performance urves and 
tions on rotary positive alt 
pumps, gas boosters and ait 
man Bros., Inc., 102 Christie 
5. N J 

Circle 72, inside back cover 
SQUIB SWITCHES—Data sheet, 4 pp 


] } 


Gives physical and electrical characterist 


of these electrochemical switches. Weight, 


total actuation time, 


contact bounce char 


ontact resistance 
ind current ipacity 


icteristics and dielectric strength of insula 


(Continued on page 162) 


Econ-0- Miser" 


Worcester’s New 
Econ-O-'‘Miser” 
Ball Valve* is BOTH 


VALVE 
and 


UNION 


exceptionally w 


Other Outstanding Features 
e Compact for ease of installat 
© Positive leakproof shut-off 


e In-line maintenance permit 


expensive repair 


materials in media 
seal long operating life 


Write for full particulars 
WORCESTER 
VALVE CO., Inc. 


€ 18 Parker Street, Worcester, Mas 





ENTER THIS CONTEST 
90 CASH PRIZES! 


CONTEST RULES 


1. Tell in 25 words or less ‘‘Why | prefer Albanene tracing paper.” 
2. Send all entries to K&E Albanene Contest, Box 160, New York 46, 
N. Y. Enter as often as you wish. There is nothing to buy. 

3. Entries must be postmarked not later than midnight, Nov. 30, 
1957. 

4. Entries become the property of Keuffel & Esser Co. None can be 
returned. 

5. The decision of the judges is final. 

6. Winners will be notified by mail. A complete list of winners will 
be sent upon request, providing request is accompanied by stamped, 
self-addressed envelope. 

7. Contest is open to all residents of continental United States, ex- 
cept employes, and their immediate families, of Keuffel & Esser Co. 
and its subsidiaries and dealers; its advertising agency; and judges 
of this contest 

8. Also not applicable to residents of those states where there are 
prohibitory laws. 


Why | prefer ALBANENE Tracing Paper... 


First prize . . e 
Second prize . . . . 
Third prize. . . . . . 


plus 87 prizes of $25 each! 


In 25 words or less, tell us why you prefer K&E 
Albanene? tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary). 


Here’s a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities . 

reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 


Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 


KEUFFEL & ESSER CO. 
New York, Hoboken, N. J., Detroit, Montreal, Chicago, 
St. Louis, Dallas, San Francisco, Los Angeles, Seattle. 
Dealers in principal cities 


K & E Albanene Contest, Box 160, New York 46, N. Y. 


Here's why I prefer Albanene Tracing Papers 














City 


Firm Name 
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WHERE POWER CONTROL COUNTS MOST... 


... you'll find 


When perfect power control is essential, 

engineers specify Janette gear motors, 

speed reducers, and variable speed con- 

trol drives, because they are integral 

units—motor and gears are designed for each other— 
then built by one company to assure perfect reliability, 
extra long, trouble-free life. 


Regardless of the product, Janette has the right speed 
at the right power for your particular application from 
1/150 to 7'^ horsepower, in a wide variety of models 
and in any mounting position. And when your problem 
demands original research and custom design, you 
can draw on the nearly 50 years of Janette engineer- 
ing experience and know-how. 


For additional information you are invited 


to write for bulletin 5-105 p-3 


anette ELECTRIC MFG. CO. 


MORTON GROVE, ILLINOIS 


REPRESENTATIVES AND DISTRIBUTORS 
IN ALL PRINCIPAL CITIES 





Here's A Device Every Machinery 


Designer Should Know About... 


Please send immediately a free copy of your new Worm Gear Jack Brochure. 


NAME 
COMPANY 
ADDRESS 


162 


It's the Duff-Norton Worm Gear Jack, successfully 
used by many machine builders as a component of 
equipment for precise, positive control of linear motion, 
applying pressure, resisting impact. Two or more of 
these jacks can be connected by means of shafting and 
mitre gear boxes to give a positive drive, so that jacks 
always raise or lower under equal or unequal loads in 
perfect unison. Capacities range from 5 to 50 tons with 
any raise up to 25 inches; worm gear ratios, 634:1 to 
32:1; turn of worm for each l-inch raise, 10 to 48; 
available in either Acme or square threads. For pro- 
tection against foreign matter certain models can be 
furnished with bellows boots. 

Thousands of these jacks are in use today for table 
adjusting—machine adjusting—rolling mill adjusting— 
raising and lowering conveyors, machine beds, molds 
and dies, furnace lids, loading platforms, loading racks, 
gates, hinged mechanisms, arbor presses—adjusting 
electrodes—adjusting welding positioners. : 

Duff-Norton Worm Gear Jacks are available in 6 
standard sizes. For complete specifications and detailed 
drawings, send for your free copy of a special brochure. 


DUFF-NORTON 


Company 


DUFF-NORTON COMPANY 
Department Pt 
P.O. Box 1889, Pittsburgh 30, Pa. 


TITLE 


PHONE 


Catalogs and Bulletins continued 


tion are described. Illustrated with dimen 
sional drawings, contact diagrams and 
time-delay combinations in tabular form 
Atlas Powder Co., Parke ‘Thompson Ord 
nance Section, 9404 Watson Rd., St 
Louis 19 

Circle 73, inside back cover 


DRIVE-PIN BLIND RIVETS- Catalog, 
16 pp. Contains application data and in 
cludes dimensional information, technical 
details, and grip-range data. Deutsch Fas 
tener Corp., Dept 36. P. O. Box 61072 
Los Angeles 61 


Circle 74, inside back cover 


MODULAR ACTUATORS- Catalog 
57A, 4 pp. Standard, interchangeable, 
actuator components are illustrated. and 
described. A master diagram shows the 
complete line. Also given: a table of 
maximum operating and ultimate static 
loads for screw jack; load-speed charts for 
each screw jack, a selection guide, general 
engineering data, typical schematic wiring 
diagram and dimensional information. Air 
borne Accessories Corp., Hillside 5, N. J 


Circle 75, inside back cover 


SPRING PINS—Bulletin, 4 pp. Sizes, ma 
terials, finish, hardness, strength, and other 
specifications are presented in tabular 
form and drawings. Applications are illus 
trated. Standard Pressed Steel Co., Box 
545, Jenkintown, Penn 


Circle 76, inside back cover 


CLAMPS AND FASTENERS—Catalog 
CF57, 16 pp. Photos, diagrams, descrip 
tions, specifications and ordering informa 
tion are incorporated. Applications arc 
shown. Specialty Hardware Dept., Bassick 
Co., Bridgeport 5, Conn 


Circle 77, inside back cover 


FLEXIBLE METAL HOSE—Catalog 
171, 8 pp. Explains the nature of ex 
pansion joints. Gives specification data 
and characteristics. Flexonics Corp., May 
wood, I! 


Circle 78, inside back cover 


POWDER METALLURGY Bulletin M 
2057, 4 pp. Materials and characteristics 
are discussed and illustrated. Specification 
data is given in tabular form. Superior 
Carbon Products, Inc., 9115 George Ave., 
Cleveland 5 


Circle 79, inside back cover 


ONE-PIECE FASTENERS—Bulletin, 4 
pp. Principles and advantages of a fastener 
designed to replace separate screws and 
washers. Pittsburgh Screw & Bolt Corp., 
Pittsburgh 30 


Circle 80, inside back cover 


WELDED TUBULAR PRODUCTS 
Bulletin TB-419, 8 pp. Explains advan 


(Continued on page 163) 
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Catalogs and Bulletins continued Design engineers, production specialists 


1! and men with materials know-how are and 
tages of  resistance-welded mechanical 


tubing. Supplies information on mechan will be the heroes of our continued peace. 
ical properties and lists size tolerances to 
vhich the tubing is normally produced Stalwart is also playing an important role. 


l'ubular Products Div., Babcock & Wilcox Silicone rubber parts ... molded, extruded 
Co., Beaver Falls, Penn 


Circle 81, inside back cover another 


CARBON  BRUSHES-Booket GEA cold are encountered. Silicone parts, ca- 
6658, 8 pp. Contains questions and high 


inswers covering brush life, metal transfer 


or die-cut to exacting specifications ... are 


solving untold problems where heat and 


ommutator threading, bar marking, and 


minatator adjetme. Geweal Hee. temperature problem solved! 


Co., Schenectady 5 


Circle 82, inside back cover 
pable of withstanding temperatures from 


STRESS RUPTURE IN TUBING 
STEELS- Bulletin TDC-153B, 4 pp. Fur as low as — 160 F. to more than 500 F. are 


nishes results of stress rupture tests on 14 making drawing board dreams a reality. 
steels, including carbon steel, alloy steels 
ind 10 stainless steels, in temperatures If you have a temperature-rubber problem 
ranging from 850 through 1800 F. Babcock ... call on The Stalwart Rubber Com- 
& Wilcox Co., Beaver Falls, Peni 
Nm —— pany, 166 Northfield Road, Bedford, Ohio. 
Circle 83, inside back cover : 

Send prints or ask for catalog. Remember 

SPRING WASHERS—Bulletin, 6 pp ... your problems may be solved with ... 


Dimensions of standard-size washer di 


ire listed; also given are available die 
zes for making multiple-finger loading 

ngs. Associated Spring Corp., Bristol S TALWAR I 
Circle 84, inside back cover 


DIGITAL PULSE DECODER- Manual 
12 pp Describes the selector and its 
numerous applications. Illustrated with 


photos and schematic diagrams. Electrical 


oa Ee n RUBBER PARTS 
St, San Francisco 3 


Circle 85, inside back cover 


DISCONNECT SWITCHES-Bullctin 
GEA-6751, 4 pp. Information includes 
pecification form that lists ratings, di 
mensions and catalog numbers. General 


Ke lectri o., Plainville, Conn 


Circle 86, inside back cover 


MOLDING ‘TEFLON—Brochure, 4 pp 
Covers patented process of custom-molding 
parts of Teflon in thin sections and 
shapes. Includes properties and chara 
teristics, and uses, and illustrations. of 
parts. Sparta Mfg. Co., Dover, Ohio 


Circle 87, inside back cover 


SHAFI-MOUNTED SPEED REDUC- 
ERS—Catalog SM-57, 8 pp. Illustrated 
booklet discusses weights, dimensions, 
parts, ratios and ratings, and service and 
selection factors. Winsmith, In Spring 
ville, N. Y 


Circle 88, inside back cover 


SELF-LOCKING BOLTS Catalog 


E, 


5 pp 
Gives principle of operation, engineering 


standards, and tightening information. Per 


formance curves, tables, and dimensional 


(Continued on page 165) 


Product Engineering — October 28, 1957 





Masterpiece of simplicity 


Consider the egg. Unique in shape, clean of line, its design is functionally 
perfect. 


Much the same can be said of a MAC valve. Trim and compact, its 
simplified design meets the severe demands of our toughest customer. 
We engineered it to deliver the speed and stamina required by 
resistance-welding equipment... and knew this basic design would pay 
off handsomely in performance on less exacting jobs, too. That's why 
all MAC valves are built to these same rugged design specifications. 


And that's why you can expect more from MAC—in efficiency and 
dependability, in longer life. Get proof. Contact a representative listed 
at right or send for the facts. 


MECHANICAL AIR. CONTROLS. INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 


October 





PHONE YOUR NEARBY "MAC" Catalogs and Bulletins continued 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


ARKANSAS 
Branch-Merwin Tool Specialist 447 
Bellevue, Memph Tenn., BRoadway 8-61 


audam FLEXIBLE SHAFTS 
OAKLAND 8 — The Rucker Co., 4700 San Pat pp. Ba 
Ave., OLympic 3-522 
SOUTH GATE —The Rucker Co., 4956 Fire 
stone Bivd., LOrain 4-2521 
FLORIDA 
MIAMI SPRINGS — Aero Hardware & Supply 
Co., 4301 Northwest 36th St., TUxedo 8-2414 
ILLINOIS 
CHICAGO 43—Mike C. Modrich C 
South Western Ave., Hilltop 5-3640 
INDIANA 
EVANSVILLE Neff Engineering 
Washington Ave., GReenleaf 7-4141 
FORT WAYNE 3 —Neff Engineering C 
Box 2001, Station A, 2339 Cresce 
EAstbrook 7391 
INDIANAPOLIS 20. Neff Engineer 
P.O. Box 7361, 42nd St. Stati CLif 
5-5418 
SOUTH BEND 15--Neff Engineer 
103 South Varsity Dr., CEntral 2-3800 


MASSACHUSETTS (and New England) 
BOSTON 34— Electrical Apparatus Co., I 
1200 Soldiers Field Rd., STadium 2-744 
MICHIGAN 
BAY CITY—Fred Kober, 506 Chil t 
TWinbrook 2-2629 PURE METALS, MASTER AND 


Circle 89 


g Cc 


FLINT 2—-Kober Sales Engineering C 1115 É d 
Root St, CEdar 2-7165 RO ALLOYS- Booklet 
WESTERN MICHIGAN Everett. Ada rades of chi 
17212 Sharon Road, Chesaning, Michig t 
Victor 5-3446 mmolvbd 


denun 
MINNESOTA 

MINNEAPOLIS 4— Air Engineering & 
Co., 2445 Nicollet Ave., FEderal 9-5579 
MINNEAPOLIS 8&8 Air and Hydraulic Eq 
ment Co., 15 E. 38th St., TAylor 3-6118 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank 
lin Ave., Midway 4-2791 


MISSISSIPPI 
Branch-Merwin Tool Specialists, 447 N 
Bellevue, Memphis, Ten BRoadway 8 


FER 


( 


i 


MISSOURI 
ST. LOUIS COUNTY —Oscar E. Jost ( 
P. O. Box 6, St. Ann, HArrison 8-4488 

NEW YORK . p 3 
BUFFALO 26-C.H. Tepas Co, 200 Washing. | CONICAL KEYSTONE LOCK BLIND 


ton Hwy., Circle RIVET- Catal lau s . 
CINCINNATI— The R. W. N telity Ns | p enun c ENGINEERING 


Norwood El nh : 3 — T rer ie — " P : e GIVES PRECISE 
DAYTON —The R. W. Nich v E a sed i 


Bldg., Michigan 4724 -— rate Hucl , »., 248 sell MOTOR SPEED 


OLMSTED FALLS The R. W. Nichol roi 

P. 0. Box 6, ADams 5-3366 5 l 

TOLEDO 4 The R wn hols Co., 510 M didi Ros » CONTROL 

hattan Building, CHerry 1-144 : 1 100 =o 10 H. P. 


— Bon! The Rucker Co. 911 N.W H Modern industrial electronic en- 
St., CApitol 3-0205 PT gineering has been coordinated 
PENNSYLVANIA with electric motor design to 
PITTSBURGH 22— The R. W. Nichols C 
d rte E —-Á obtaining the full possible ad- 
Old York Rd., Michigan 4-08( 


provide a versatile means for 


vantage of speed control in DC 


TENNESSEE We 37 77 motors while operated from the 
MEMPHIS Branch-MerwinT 


pe t € regular alternating current power 
447 vu Roac 8-61 f - 
VE — n t 1 í line. Grid controlled "Thyratron 
TEXAS | c T 1 er 
| 7%. s CERET tubes are utilized for power con- 
DALLAS 35—Womack Machine Supply ( s | P 
2010 Shea Rd., FLeetwood 7-3871 = trolled stepless variation to sup- 
WASHINGTON i | | awevary | z ply motor armature power 


SEATTLE—The Rucker Co., 1000 4th Ave . LS j Patented feedback, or Servo 
south, MAin 2783 ~ 


| f circuits provide constant torque 

WISCONSIN a 
MILWAUKEE 17—Neff Engineering ( 2i | q NED capability over wide speed ranges 
N. Pt. Washington Rd., EDgewood 2-1579 É of os high as 60 to 1 in some 
CANADA | > x models and a minimum of 20 


TORONTO — Trevor Babbs, Agincourt, Ontar | JE vy to 1 in others 
OXford 1-4857 | € 


MECHANICAL " ti Seweqpecd 


AIR CONTROLS, INC. MVE ad is IUIS TEN 


4 Godwin Ave., Paterson, N. J. 
DETROIT 37, MICHIGAN ARmory 4-8989 
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D COATINGS for METALS 


Decorative.......... Protective 
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New type chromium plate improves products 





Why Crack-Free Chromium 
gives superior finish 


Regular chromium plate develops a 
network of cracks as it is deposited. 
Through these defects, corrosives reach 
the underlying metal. Deposits from 
the Unichrome Crack-Free Chromium 
Plating Process remain structurally 
sound and continuous. This explains 
the wide difference in degree of corro- 
sion protection obtained. 


OTHER PROPERTIES 


Crack-Free Chromium also provides: 


1. Increased ductility, so that expan- 
sion and contraction cause no cracks. 


2. Improved non-galling, non-seizing 
properties. 


3. Low friction, resistance to wear. 
4. Hardness (500 to 700 Knoop) 


5. Excellent leveling action to help 
cover surface irregularities and reduce 
grinding needs 


6. Protection to the base metal with- 
out undercoats 


7. A satin matte decorative finish that 
can be applied directly to zinc die cast- 
ing as well as steel. It buffs readily to 
high luster. 


Bulletin CFC-2 gives more details on 
self-regulation and other features 


Unichrome is a trademark of Metal & Thermit Corp 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta * Detroit 
East Chicago * Los Angeles 
in Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont 


1 6¢ 





Difficult problems created by 


heat, wear, corrosion solved 
by Crack-Free Chromium 


Field reports confirm that Uni- 
chrome Crack-Free Chromium is 
truly a new type of chromium plate 
with valuable characteristics. It is 
being used in applications once 
thought impractical for chromium 
or other deposits. 


IMPROVING HYDRAULIC SYSTEMS 


On hydraulic rams, power steering 
shafts, hydraulic jacks being plated 
with Crack-Free Chromium, rela- 
tively thin deposits protect against 
corrosion, reduce friction and wear. 
Where aqueous hydraulic fluid 
penetrated the cracks in .003 to 
.005" of ordinary chromium, a .0009" 
Crack-Free deposit stopped it. 

Washing machine and typewriter 
parts, spline shafts, piston rings, re- 
lay armatures are other applica- 
tions where corrosion problems 
have been solved. 
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COMBATING THERMAL SHOCK 


Spouts for pouring 2250^F. molten 
glass into molds last four times 
longer when plated with Crack- 
Free Chromium instead of ordinary 
chromium. Molds for TV tubes, 
subject to corrosion at the cracks 
in ordinary chromium, now last 5 
to 10 times longer. 


Increased ductility combines with 
resistance to thermal shock for 
other benefits. Faster, deeper grind- 
ing cuts can be made on this new 
chromium without fracture. On re- 
newed transmission cams, this plate 
didn't fracture in service, whereas 
ordinary chromium did on 30% to 
40% of the cams. 


SLOWING DOWN WEAR 


Crack-Free Chromium enables one 
user to increase life of textile ma- 
chine rolls by 400% while cutting 
chromium deposit thickness 95% 
It has also increased service life of 
drills, taps and reamers by 300%, 
compared with ordinary chromium. 


Send for Bulletin CFC-2. 
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SINGLE PHASE 


CAPACITOR 





Newest addition 

to the F-M line of 

improved electrical equip- 

ment, single-phase capacitor- 
start motors are designed for severe 
applications. 

New drip-proof frame and bear- 
ing arms are rigid, durable, corro- 
sion-resistant. No pressed steel or 
sheet aluminum in any structural 
part. Famous F-M Copperspun 
rotor with shaft, fans and centrif- 
ugal switching mechanism dynam- 
ically balanced as a unit for smooth, 
vibrationless operation. 

Starting capacitors are designed 
for maximum starting torque... 
minimum starting current. Rugged, 
trouble-free centrifugal switch fea- 
tures oversized snap-action contacts. 

New Bulletin 2401 giving com- 
plete details will bring you up to 
date on the newest in capacitor- 
start, induction-run motors. Write: 
Fairbanks, Morse & Co., Dept. 
PE-1028, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS AND GENERATORS © DIESEL LOCOMOTIVES AND ENGINES © PUMPS è SCALES è RAIL CARS è HOME WATER SERVICE EQUIPMENT * MAGNETOS 


ANGLgear® 
solves 
steering 
linkage 
problem 


Simplified drawing based on photo shows 
ANGLgears used as steering linkage on 
John Morrell Co. Mor-Lift fork truck. ANGL 
gears adapt easily to different steering 

umn angles of various Mor-Lift models 


In designing steering linkage for 
its Mor-Lift fork trucks, John 
Morrell Mfg. Co., Elgin, IIL, 
faced a problem of transmitting 
rotary motion through two 90 
angles. Costwise, standard bevel- 
gear units were indicated. How 
ever, Morrell 
needed the design flexibility of 
custom gearing because of the 
different steering column angles 
of various Mor-Lift models. 


engineers also 


Two standard 5 hp ANGL gears 
finally solved the problem. Their 
compactness and 4-way mounting 
feature made them easily adapta- 
ble to any steering column angle. 
This eliminated the cost of cus- 
tom gearing and saved engineer 
ing time and expense 


Perhaps ANGLgear can solve a 
90° drive problem for you. De 
signed for manual or power op- 
eration, ANGLgears come in 3 
to 5 hp sizes, with 2- or 3-way 


shafting and 1:1 or 2:1 gearing 


See our literature in Sweet's 
Product Design File or contact 
your local distributor. 


Oe 


<CDIRBORNI= 


AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE 5, NEW JERSEY 


DESIGN ABSTRACTS 


Papers from 
Wescon Convention 
Aug. 20, San Francisco 


Evaluating Engineers and Scientists 
Twenty-seven  variables-such — as 
class standing, age, level of engineer- 
ing degree, number of dependents— 
are analyzed statistically, and a pre- 
dicting equation is developed. This 
equation is said to determine en- 
trance salary within 6% accuracy. 
Some of the variables, generally as- 
sumed to be important, are shown to 
be statistically insignificant. 
Abstracted from “Evaluating Engineers and 
Scientists for a Research and Development 
Activity,” by R. A. Martin and James Pachares, 


Hughes Research and Development Labora- 
tories. 


Systems Engineering 

This proposed step-by-step process 
for solving svstems-engincering prob- 
lems includes statement of problem, 
criteria for judgment, synthesis, anal- 
vsis, implementation. The technique is 
reported to operate like a feedback 
network, and may be used both in 
R & D and product design. 


Abstracted from "Systems Engineering," by 
I. L. Auerbach, Burroughs Corp 


Welding Design for 


Improved Vibration Control 

Control of vibration is a design 
problem in machinery of many dif- 
ferent types. In the past, this problem, 
to some extent, has discouraged de 
signers in the use of weldments. It 
has been felt that the damping ca 
pacity of cast iron is an advantage in 
controlling vibration. Contrary «to 
belief, efficiently designed 
welded steel has superior properties 
for coping with vibration problems 
found in many types of machine tools. 


popular 


In recent years, there has been con- 
siderable research among machinery 
builders on the subject of vibration. 

Efficient steel weldments weigh less 
than corresponding castings and this 
reduced weight will not create vibra- 
tion problems. On the contrary, steel 
has superior properties for designing 
where vibration is an important con- 
sideration. Steel can have a damping 
capacity equal to or greater than cast 
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iron because an equivalent steel de- 
sign under the same load takes higher 
stresses. The reduced section of the 
equivalent steel design has a greater 
modulus of elasticity; hence, reduced 
amplitude of vibration and, therefore, 
higher natural frequency. This means 
a greater operating range. The de- 
sign flexibility of welded steel makes 
it easy to shorten unsupported 
lengths and make other changes that 
decrease amplitude. 

Abstracted from "A New Concept of Welded 


Design For Improved Vibration Control," by 
Omer Blodgett, The Welding Journal, Aug. ‘57. 


Bonding of 


Semiconductors and Leads 
Thermocompression bonding is a 
process that combines heat and pres- 
sure to provide a bond between vari- 
ous soft metals and semiconductor 
surfaces. Resulting bond is reported 
to be stronger than the lead material 
itself. Temperatures and pressures re- 
quired are not high enough to affect 
clectrical properties of the semicon- 
ductor material. Two techniques are 
described, both readily adaptable to 
mass production and requiring no 
flux. The process is presently being 
applied on a laboratory basis. 


Abstracted from "'Thermo-compression Bond- 
ing," Bell Laboratories Record, Sept. '57. 


When to Take Time for 


Machinery Replacement 

This paper analyzes the effect of re- 
current replacement on the expected 
time-to-failure of individual compo- 
nets or groups of components. Re 
current replacements will be of two 
types: strictly periodic replacement 
and random replacement. The latter 
type is most applicable in aircraft 
servicing where parts cannot be re- 
placed in midflight or, in general, 
whenever the work cycle of a given 
device is variable and the device can- 
not be replaced in midcvcle. 

\ particular question discussed: Is 
it always better to have a policy of 
finite replacement than to replace 
only upon failure? It is concluded 
that a careful scrutiny of the relia- 

(Continued on page 171) 
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Schrader... 


your one source for AIR VALVES 


full line for every use—immediately available from 
your conveniently located Schrader Distributor 


m i 


Foot-Operated Four-Way Valve 


d 


Hand-Operated Four-Way Valve Pilot-Operated Valve 


um 


Rotor Type Valve 


Solenoid-Operated Valve 


^£ 


} Two- and 
A Three-Way Poppet 
a, J Type Valves with > 
" 


. Roller Lever 


Flow Control Valves Quick Exhaust Valves 


CYLINDERS 
AIR ACCESSORIES  - 


LH 
o 
D 


` " 
" 1 
ARA; — ul'5 Ta 


a j 


Schrader's complete air products line can meet your every need 
A. SCHRADER'S SON * Division of Scovill Mfg. Co., Inc. *« BROOKLYN 38, N. Y. 


c— eee QUALITY AIR CONTROL PRODUCTS 
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applies 

also 

to 
"fabricated" 
wire 

cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work. 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture 
of the, part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering; there is 
only one responsibility . . . OUR responsibility . . . to deliver parts that live up 
to our slogan — Newark for Accuracy. 


See how 
felt * 
fits in 
with 
your 
products! 


Let us 

show you how 

to save money 

and increase 
efficiency with the 
proper use of felt. 


Samples and Applica- 
tions of Industrial Felt. 


FRE 


*made to SAE. and Federai Govt. Specifications 


CONTINENTAL FELT COMPANY. nc 


22 WEST 15th STREET hs NEW YORK I), N Y 


CABLE 
a aT AS 


" 
oj att 7f]uton 


for’severe conditions 
* 
TEA 
Cellalaose 


for maximum 


economy 


| 





| molded 
Black Nylon 
SCREWS 
and NUTS 


Acid resistant 


* 


Need no insulation 


Li 


Can't rust 


* 


Can't corrode 


WECKESSER COMPANY 


5705 Northwest Highway @ Chicago 30, Ill. 
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Abstracts continued | 


vc taation neem ttc omy | c"wtctiocw 


i] Tunction 


placement poli is decided upon Horizontal Open 


Saati criterion for decision is given variable-speed V/S Transmission 


I 


Abstracted from Ballistic Research Laboratories 


E LJ 
Memorandum Report No. 982 On the transmissions 


Theory of Replacement of Machinery with 
Random Failure Time,” by Pfc. G. H. Weiss 
orc, Aberdeen Proving Ground Maryland, 


Mar 56 r 
Inherently accurate speed regulation. Horizontal Enclosed 


V/S Transmission 
Papers from Fall Dependable performance under 
ASME Meetin exacting—often adverse—conditions. 
3 Infinitely variable speeds—sensitive 
Hartford, Conn. and responsive to critical control— 
: : manual or automatic. 
Why Safety Engineering in Design u » utomatic | 
Designing safety into machinery Adaptability to the precise needs of 


id equipment does not end with the specific machine or process. 


ipplication of known data on strength SPEED RANGES TO 20:1 RATINGS TO 60 H.P. wie tae 


f materials, stress analysis and fol 

ving accepted codes and standards 
Need for consulting with safety engi 
neering staff on all phases of design 


ind not only after an accident or 


crisis occurs—is indicated and 


specialists is defined 


Abstracted from ASME paper No. 57-E-35 
by J. W. Grimaldi, General Electric Co Vertical Enclosed 


The What of Safe Design 


\ definition of hazards in 


s 


Variable Pulley V/S Transmission 


m acsign arc 


of the 


An analvs 


various means of providing monitoring 


variable pulleys 
Variable Pulley 


feedback of information required with Counter Shaft combination pulleys 


to wam of potentially dangerous ma 


hine conditions is also included 


Abstracted from ASME paper No. 57.F-32, by | 2 Directly connected 
N. Prasinos, Modern Materials Handling N 


Compactly mounted 


Standardized Notation and Classi- 
: 4 Combination Pulleys 
fication for Four-bar Linkages Conveniently controlled 


Ihe system of classification de Economically applied 
veloped is intended to help a novice A —VARIABLE SPEEDS 


perceive the characteristics of a four 
SPEED RANGES TO 10:1 RATINGS TO 15 H.P. 


bar linkage at a glance. ‘The notation 


4 
proposed is for writing general equa V é 
tions. Several other aspects of four - Infinitely, accurately variable speeds 


1 Tr 1 Combination Pulleys : , a 
bar linkage are standardized. The en with Counter Shaft are designed and built into every 


basis Lewellen drive. Internals are mechani- 
but, in most cases, can bx ipplied by cally connected and symmetrically 
visual examination of a given linkage positioned. All motions are exactly pro- 
portioned and accurately adjustable. 
Variable Belt tracks in true alignment 
at precise pitch ratios, with controlled 
WRITE FOR CATALOG tension for full traction throughout the 
No. 65 and 608 speed range. 


tire system has a mathematical 


I'he svstem is proposed for adoption 
pro] | 


is a standard 


Abstracted from ASME paper No. 57--F-28, by 
B. L. Harding, Heald Machine Co 


Project Control in Engineering 
Development 


Based on the author’s work as a 


consultant, this paper describes a 


LEWELLEN MANUFACTURING 


Distribut In A B | T 


CO., COLUMBUS, IND. 


planning and scheduling system de 
Engineering Sales Lid., Toronto-Montres 


n 
(Continued on page 173) 
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Finer Fuel Filters 
For Better Birds 


@ The critical operating conditions of today's jet aircraft 
and missiles could not be met without the dependable, 
ultrafine filtration of fuels, propellants, lubricating and 
hydraulic fluids provided by modern, porous metal filters. 
They operate reliably at temperatures from —325°F. to 
+ 550°F., removing foreign particles as small as two microns, 
often in the presence of corrosive substances that would 
ruin ordinary materials. 


Metals Disintegrating Company was the first producer of 
bronze filter powder, the basic material from which porous 
metal filters are made, and today makes a wide range of 
precisely graded spherical metallic powders that meet the 
most exacting physical and metallurgical requirements. 


If you have a problem involving fine filtration, porous 
metallic filters may be the solution. Metals Disintegrating 
Company makes only the filter powder—not complete filters 

but we will be happy to send you a list of filter fabricators. 


Shown, to same scale, are a 30” long hydraulic system fil- 
ter for a supersonic missile and (in circle) a tiny filter 
typical of those used to filter various liquids in jet aircraft. 


Remember——for metal powders your best source is 
Metals Disintegrating Company, world’s largest manu- 
facturer of finely divided metals. 


METALS DISINTEGRATING 
Ud DAT 


E TREND © 


IMPERIAL, 
CING CLOTH 


REPUBLIC 
SEAL-TITE VALVES 


PRESSURE BALANCED 


LIQUIDS 
0-1000 
psi 


e Vs" to 1" FPT 
-65" to 160^F 

e 2, 3, 4-way 

€ Turning ease 


* Zero leakage 

® Increasing pressure 
tightens seals. 

è Positive flow control 


Ask for Catalog No. 356 


Distributors in principal cities coast to coast 


RELIEF PLUG GLOBE NEEDLE 


A 5i 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD * CLEVELAND !I, OHIO 
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Abstracts continued 


cloped for the opcration. of à. pro 
pulsion wind tunnel he plan of 
work idopted helps project enginec 
ing groups involved, supplies infor 
mation required for managerial con 
trol and direction, and improves and 
increases utilization of the tunnel 


Abstracted from ASME p:per No. 57-F-2, by 
G. L. Thuering, Pennsylvania State Univ 


Organize Your Engineering Project 

A svstem of recording for use-in 
formation developed in product plan 
ning, cost studies, calculations and 


I 
posed, based on a card-filing system 


i 
other engineering processes 1$ pro 


similar to that in public libraries. The 
svstem is described as ipplied t l 


$3.5 million power project 


åtstracted from ASME paper No. 57-F-11, by 
M. Tourtellotte, Michigen Sear:ess Tube Co 


Conductive and 
Resistive Coatings 


Resins and lacquers pigmented with 


metals or carbon can be applied lik 
paint to give thin over-all films, pr 
vide complex patterns or cover irregu 
lar surfaces Present applications, 
besides conducting current or gener 
ating heat, include use as clectrical 
shields on electron tubes, radar hous 
ings, encapsulated components. Con 
ductive coatings have been used as 
resistor terminations, printed wiring 
circuits, flexible waveguides. Selection 
of proper vehicle for the conductive 
material, applications technique and 
equipment, drying procedures, other 
significant coating characteristics are 
discussed 

Abstracted from Conductive and Resistive 


Coatings,” by R. J. Phair, Bell Laboratories 
Record, Sept. ‘57 


Influence of Pinch Fits 
on Fatigue 


[his is a thesis for a doctorate in 
engineering published in W. Ger 
many, which describes the results of 
tests on various materials to determine 
the influence of pinch fits on alter 
nating torsional fatigue limits. Test 
equipment and procedure are de 
scribed. Indications of losses in en 
durance as high as 43% are reported 
Abstracted from “Alternating Torsional Stress 
Fatigue Limit of Shafts and Influence of Pinch 


Fits," by E. A. Cornelius, Konstruktion, Sept 
'57, No. 8 
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Garlock 
Automatic 
Shaft Seal 


Visible 
Wick Type 
Siphon Oiler 


Cooling Fin 


Overall 
Height 578” 


Ball Bearings 


*Carbon Vanes 

available on oil 

less models for 
oil free air 


ta 
" S 


ban? 


Bearing 002” Top OUTLET 
Flusher Clearance (Pressure) 
Oiler (Rotor does (wim 
touch) M 

INLET not touch 


Iron Body 
(Vacuum) 


Precision 


ground bore 


Composition? 
Vanes take 


Up Own wear 


Rotor brazed to 
Shaft, forming Direct or 
one piece Belt Drive 


Quality and simplicity keep 


GAST AIR PUMPS 


operating for years at high efficiency levels 


INTEGRAL-MOTOR PUMPS 
1/12 to 1/3 H.P. .6 to 4 
CFM. to 28" VAC., to 25 PSI. 


LIGHT-DUTY PUMPS, V-belt 
or direct drive. 2 to 24 CFM. 
Moderate vacuum or pres- 


HEAVY-DUTY PUMPS, 1/4 
to 1-1/2H.P. 4 to 21 CFM, 
To 28* VAC. or 30 PSI. 
Cooling fans and fins. 


As original components—or for special plant use 
Gast Air Pumps offer important advantages. This cut- 
away reveals many reasons why they are specified 
as "original equipment" by more and more leading 
manufacturers. 

All models are built to high quality-precision standards 
in a new, modern plant. All embody this inherently ef- 
ficient, simple rotary-vane design. Balanced rotor is 
free of vibration. Sliding vanes are light in weight 
for minimum motion-energy-friction loss compared to 
other pump designs. As vanes take up their own wear 
automatically, pump delivers full performance through 
years of use. 

Get full details—write for '' Application Ideas" Book- 
let and Catalog. Many sizes—mention capacity and type 
that interests you! Gast Manufacturing Corp., P. O. Box 
117 -V, Benton Harbor, Michigan. 


Original Equipment Manufacturers for Over 25 Years 


"GAST ° “teers 
TO 4 HP. 

om e COMPRESSORS 
TO 30 PSI. 


ROTARY  ~ vacuum punes 


SEE OUR CATALOG IN SWEET'S DESIGN FILE 


lie i ae. AS dl a a le 





Makes 

This 
SANDSTEEL 
SPRING 


Performance 


CURVE 
Possible 


5/16" x O14 — 0145 1 72" CROSSCURVED 
$/W" x 014 — 0145 x 72" SPIRAL 
5/16" x 0127 x 827 CROSSCURVED 





spring-making 
even release of energy. This super 

makes ible the use of longer, thinner springs 
to uce the consistent power required in many 


i aero 

Only a ee 
tio handse sedan t is given a 
convex structure along the length of the strip and 
a concave curve across its width. The spring is 
wound against the convex curvature in whi 


was tempered. 


which gives a , more 


Section showing crosscurved spring in housing. 


As a result, the spring delivers dual power . . . 
1. It tends to spring back intothe shape in which 
it was tempered 
2. at n by the cross- 
curve which at full is partly flattened out. 
When performance is importan 
specify Sandsteel springs. Bo Fu fes ivnieem Sid 
case history files. 


A SANDVIK STEEL, INC. 


SANDSTEEL SPRING DIVISION 
Fair Lawn, New Jersey 
Tel. Fair Lawn 4-6200 
In New York: Algonquin 5-2200 


88-125 


Foster’s AUTOMATIC Quick Detachable Coupler 


CUTS YOUR COUPLER COSTS 


ON HEAVY DUTY WORK 


ina and Lighter Than Most 
Light-Duty “ball-type” Couplers 


THE FOSTERMATIC 
“BULLDOG” GRIP 
“Dogs” are contoured 
to grip 41% of plug 
locking surface. 


instead of 
lock steel against 
. hold tighter, 
without leakage . . . posi- 


“Dogs” 
“balls” 
steel.. 
tioned by “‘floating steel 
which absorbs 
vibration of pulsating air. 


carrier” 


Chrome sleeve is of stress- 
proof, heat treated steel to 
withstand roughest treat- 
ment. The Fostermatic is 


right for 90% of all uses. 


Send for New Catalog Data Book #110 — No Obligation! ) 


dx» FOSTER MFG. CO., INC. 


FOS. 5356 


2850 Gravois . $t. Lovis 18, Mo. 


Dept. 18-C 


-— "3 11 1 l lI Lj 


Reduced Unit Cost 


on your initial run will effect savings for 


you that could very easily cover the cost of mold 


That is actually being done on many jobs similar to 
SINKO 
molded for use on the Briggs and Stratton engine illus- 


trated. Dupont ZYTEL was the plastic used because of its 


the starter pulley bumper (shown above) that 


ability to resist wear, its quiet operation, and self-lubricat- 
ing qualities. 


Call on us when you're in need of Plastic Molded Parts 
. we'll produce them for you, accurately, speedily, and 


economically! 


WE MOLD ALL THERMOPLASTICS—4 TO 100 OZ. 


em, SINKO MFG. & TOOL CO. 
» d 7310 W. WILSON AVE. 


Oi H CHICAGO 31, ILLINOIS 


Offices in principal cities throughout the United States 
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NEW 5 
BOOKS : Don t Play 


yl 
i] L] ^ 
5 ‘ ‘ 
ra oe er) 


Technical 
Descriptive Geometry 


B. Leicuron, Professor of Mechan 
ical Engineering, Worcester Polytech 
nic Institute, 91 x 64 in. 627 pp. 
Published by McGraw-Hill Book Co., 
Inc., 330 W. 42 St.. New York 36, 
N. Y. $5.75. 

A comprehensive and modern treat 
ment of the theory and practical ap 
plication of descriptive geometry. The 
entire subject is developed realistically 
from a natural, logical viewpoint 
Consistent with industrial practice, 
attention is concentrated on the ob 
ject itself, and the direction of sight 
for the various views is emphasized 

\n improved presentation of visi 
bility, perpendicular lines, views of a 
circle, and cylinder intersections is 
included in this second edition. A 
complete inalvsis of mam important 


problem is given with a concise sum 
mary of key ideas 


Transistor Circuits and 
Applications 


Edited by Joun M. Carrot, Associ- 
ate Editor, Electronics, 84 x ll in., 
285 pp. Published by McGraw-Hill 
Book Co., 327 W. 4lst St., New York 
36, N. Y. $7.50 

Detailed information on how to 
apply transistors in military, industrial, 
and home-entertainment equipment 
is offered in this book, which is based 


on articles that appeared in Electron Save time and money in your engineering department and 
ics magazine. It covers typical tran 


; on the assembly line. The inverter illustrated is one exam- 
eae ee ee ple of ERIE’s ability to produce subassemblies. 
ei uc Mage apenas ERIE has integrated facilities for producing electronic 
ypes, problems of temperature and E : na aaa eaa 
gain stabilization, and includes a large components, molded plastic parts, me ta stampıngs, a 
number of typical transistor circuits. printed wiring boards. Automated facilities for assembling 
These circuits show component and soldering assure low cost production. ERIE s finan- 
values and include portable and auto cial soundness and proven reputation for quality provides 
mobile radios, audio amplifiers, mili an ideal source of supply for your Electro-Mechanical 


tary communications equipment, tele assemblies. 


meters, servo amplifier 'omputers : I i eo 

ba mpuners, © a | Consult our Electro-Mechanical engineers or write jor Bulletin 453-1. 
industrial and medical instruments. 
and hearing aids. 


Ihe book covers h and r design 


t t tor struct | = ~ Y 
pal meters, new Transistor structures 


such as silicon units, power transistors, ERIE RESISTOR CORPORATION 


MAIN OFFICES ERIE PA A FACTORIES ERIE PA o HAWTHORNE 
(Continued on page 177) 


Product Engineering — October 28, 1957 





This rotary switch component for an electric range 
proved to be a delayed-action saboteur. The beryllium 
copper from which it was formed was so hard that 
over a period of time it scratched and gouged the 
phenolic cams actuating the switch—to the point 
where the switch would soon become inoperative, 
causing customer complaints and damaging the manu- 
facturer's reputation. 


A specially-produced phosphor bronze alloy from Miller 
provided a quick and painless solution. Miller experts 
were able to recommend and produce a metal that re- 
tained the high degree of spring tension necessary 
for dependable operation—yet soft enough to protect 
the cams from damage. And, as an extra benefit, the 
manufacturer also found that it formed more easily— 
with far fewer rejects. 


Miller specializes in the expert production of quality 
phosphor bronze—in strip, coiled and flat lengths— 
tailored to your specific needs. Remember: at Miller, 
Phosphor Bronze is the main line—not a sideline. 


THE MILLER COMPANY « MERIDEN, CONN. 
ROLLING MILL DIVISION 


Ambit Quali liehe Dong 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture Saves Time, Saves 
Money, Prevents Errors 

Simple to operate Type or Write on Cards, 
Snap in Grooves 

ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

Made of Metal Compact and Attractive 
Over 200,000 in Use 


Full.price 34950 with cards 
Without Obligation 
FREE 24-PAGE BOOKLET NO. DE-50 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street € New York 36, N. Y. 


Lepel 


HIGH FREQUENCY 


Induction d 


HEATING UNITS 


BRAZING 
ANNEALING 
HARDENING 

SOLDERING 
MELTING 


LEPEL Electronic Tube 
GENERATORS—1 KW; 2'; KW 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
75 KW; 100 KW 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7'; KW; 15 KW; 30 KW 


NEW 


LEPEL HIGH FREQUENCY 
LABORATORIES, INC. 


55th STREET ond 37th AVENUE, WOODSIDE 77 
NEW YORK CITY, N Y 
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New Books continued 


tetrodes and diffused junction units. 
It shows circuits using silicon and 
high-frequency transistors. Direct- 
coupled computer circuits and com- 
plementary-symmetry circuits are also 
included. 

Operating characteristics of over 
200 commercially available transistors 
are listed. 


Induction-motor 
Torques Defined 


Abstracted from Induction Motor 
lorques Defined, by R. C. Moore, 
Motor and Generator Dept., Allis 
Chalmers Mfg. Co. Allis-Chalmers 


1 —— 


Electrical Review, 2nd Quarter, 195 


Fhe specific relationship between 
the various types of induction-motor 
torque curves and load torques has 
seldom been clearly or extensively de 
fined. This article describes such types 
as friction torque, motor-windage 
torque and motor damping torques. 
Although there are many types of 
motor torques found in motor theory 
and design, only the few important 
types met in specifications or applica 
tions are covered her« 

Examples and illustrations of match 
ing motor torque to load torque arc 
given for several representative ex 
amples, supported with graphs and 
charts. Standard torque terms are also 
defined in considerable detail 


A Bibliography of 
Fluid Power 


Prepared by National Fluid Power 
Association, 1618 Orrington Ave., 


^ 


Evanston, Ill. 9 x 113 in. $2 


l'his is the first reasonably complete 
bibliography devoted solely to fluid 
power. As such, it is a welcome and 
valuable reference for the experienced 
fluid power designer as well as the 
novice searching for the best texts in 
the field. 

Some 70 volumes are listed, each 
on a separate sheet, giving author, 
publisher, date, price, number of 
pages, number of illustrations, an ab 
stract of the forward or introduction, 
and the table of contents. The bibli 
ography is loose-leaf-bound so that ad- 
ditions may be inserted. 

Listed books are divided into hy- 


draulics, pneumatics and fluid power 


(Continued on page 179) 
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this trademark 


stands for the 
finest industrial 
gearing made 


W HENEVER we see the desk of one of ou1 
Field Engineers vacant, its a good sign. 
Chances are, he's on a trip. making calls with 
Foote Bros. Distributor personnel helping 
solve a power transmission problem inthe field. 


That's why we call them Field Engineers. 


When a Foote Bros. Distributor has a cus- 
tomer or a prospect with a "tough" or un- 
usual drive problem—one requiring the broad 
experience and knowledge of a power trans- 
mission specialist—he knows that a Foote 
Bros. Field Engineer will be available to help 


find the answer. 


No product is successfully sold unless it 
is profitably used by the customer. This means 
recommending the correct ty pe and size Foote 
Bros. gear drive for your specific require- 
ments. That’s why Foote Bros. believes its 
investment in the “vacant” desks of our Field 


Engineers is a good one—for us, and for you. 


m=, —FODIESBROS. 


VT e Awu Aasai Through Belter Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard Chicago 9, Illinois 
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2480 Bellevue Avenue 


RIVETS. We invite your inquiry. 


Detroit 7, Michigan 


MANUFACTURING COMPANY 


RELAYS + 


when designing 
a product 


We'll take care 


of that for ne al) 
uns A ^ 


Am. 


pA 


Simplify your job—save time 
and money. Let our engineers 
figure out the right relay for 
your requirements. Just send 
specifications, we'll submit 
suggestions promptly. No cost 
or obligation. 


OMOT Eec company 


3349 ADDISON ST., CHICAGO 18, ILLINOIS 


SOLENOIDS + COILS SWITCHES HERMETIC SEALING 


Wonderful is the word for the way 
MARK-TIME mechanical timing de- 
vices can be engineered into your 
product to control virtually any timing 
function. Many different types are 
available from stock; or Rhodes en- 
gineers stand ready to design and 
develop a MARK-TIME unit to fit your 
particular requirements. Delivery is 
no problem—when you do business 
with Rhodes—a company which for 
over twenty-five years has made 
"TIME" their business. 


Send now for full details on how Rhodes 
can help you incorporate timing in your 
product. 


Representatives in principal cities in the U.S. 
Manufactured and sold in Canada by: 
Sperry Gyroscope Ottawa Ltd., Ottawa, 
Ontario, Canada 


M. H. RHODES, INC. “Bp. 


547 BARTHOLOMEW AVE. 


HARTFORD, CONNECTICUT ur JJ 
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New Books continued 
further sub 
theor 


theor 


as major categories and 
divided into applied, basic 
control, data tables 
and general 
Although only books are 
the NFPA hopes 


bibliography of 


idvanced 


included 
here, to publish a 
irticle 
\nyone interested is requested 
to send to the headquarters office lists 
f ind books annotated with 


ot papers 
sary publishing histon 


similar ind 


papers 


the neces 


Standard Handbook for 
Electrical Engineers 


Edited by Arcuer E. KNOWLTON, 
Consulting Editor, Electrical World, 
64 x 9} in., 2311 pp. Published by 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. $19.50. 


Ihi reterenc 


industry is 


guide to the electrical 


1 considerably revised and 
in established 
work. It mportant facts 
data on developments in 


methods 


modernized edition of 
incorporates 


ind mete 


rials, ind ipplic itions that 


the 


edition 


have taken place during 


the last 


100 engineer 


eight 
Mor 

ind 
contributed to 
in encyclopedia of facts and 
factors 
physical and mathematical principles 


Cal Inc 
than 
other 


produce 


icntist 
iuthorities have 


figures, definitions, conversion 


iccepted formulas and experimental 
data, in compact form 
the 


communication 


Among 


subi ts covered ar 


ind radio 


wire 


(Continued on page 181) 
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...When you 


RELY on GI 


Fractional H. P. Motors 
1/40 H. P. to 1/1100 H. P. 


Your product is only as good as the motor 
that powers it. Play it safe by specifying the 
choice of leading O.E.M.'s — Specify G.I.! 
We have the complete manufacturing facilities 
and vital know-how to handle your particular 
job efficiently, economically, on time. Our 
design staff will be happy to work with your 
engineers to solve special fractional hp. 


problems. You can rely on G.I.! 


Write for complete specifications and 
quantity-price quotations today! 


P O o 


MODEL C MODEL F MODEL E 


2-pole, shaded pole 2-pole, shaded pole 4-pole, shaded pole 
AC Induction Type AC Induction Type AC Induction Type 


> DEPT. GK * 


1957 


MODEL B 


4-pole, 4-coil shaded 
pole AC Induction Type 


MODEL A 
$ 


2-pole, shaded pole 
AC Induction Type 


MODEL O 


2-pole Capacitor Revers 
ble Type AC only (for 6, 
12, or 24 volts) 


MODEL D 


4- pole, 4-coil, shaded 
pole AC Induction Type 


ia ae 


ELYRIA, OHIO 





WITH DOUBLE BALL BEARING SWIVELS 


. a complete line for light industrial or institutional 
applications, designed for long life service. Renewable 
rubber tired wheels of finest grade compound. 


€ Superior NOISELESS CASTERS 


High grade 
grease lubrica- 
tion resists 
heat, hot water, 
live steam... 
also withstands 
sub-zero temp. 


52 Series 


Swivel Caster 


50 Series 
Swivel Plate Caster 
With Wheel Brake 


30 Series 


Swivel Caster 


48 Series 


Swivel Caster 


Center forks 
and bearing 
races of heavy 
gauge steel 


31 Series 
Rigid Caster 


High efficiency 
treac;...top 
quality rubber 


49 Series 
Rigid Plate 
Caster 


Rigid Plate 
Caster 


Heavy Duty 
Rigid Plate 
Caster 


It you have a special | 
caster problem send 
us detailed specifica- | 
tions of equipment | 
and load carrying 
requirements. We will | 
be glad to help you. 


PALMER, MASSACHUSETTS 


SELF-SUPPORT. 
ING — Needs no 
external supports 
of any kind. 


” 
Fr 
Fa 
w 
z 
2 
ax 
= 
” 
z 


SYPHON ELBOW 


ASSEMBLY PLATE 
— Holds internal 
parts in position 
when head is 


— Permits use of 
straight pipe for 
syphon. Can be 
inserted or with- 


drawn right 
through the joint. 


Joint 
with SYPHON ELBOW 


removed. 


PLAYA BIG PART IN PRECISION 


Consult Ney’s Engineering 
Johnson Joints represent the best way industry has yet 
found to get steam or liquids into rotating rolls and 
cylinders, They are completely packless, need no lubrica- 
tion or adjustment. The Type SBP shown gets steam in, 
condensate out, through the same head, Other types avail- 
able for through flow service, in sizes to meet all operating 
needs. WRITE FOR COMPLETE INFORMATION. 


Dept. on any problem 


PARTS 


involving precious metals to 
improve your products. 


SMAL 


THE J. M. NEY COMPANY 
P.O. BOX 990 DEPT. 3 HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEY'S 


z Johnson Corporation 


813 Wood St., Three Rivers, Mich. 


r 
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New Books continued 


transportation (air, land, and sea), 
electric heating (including welding), 
clectrochemistry (including batteries), 
illumination, nuclear power, clevators 
ind mine hoists, lighting protection 
ind power plants (transmission, dis 
tribution, instrumentation and con 
trol). 

Extensive revisions include new or 
enlarged sections on the transistor, 
nuclear power, new dielectrics for ca 
pacitors, new synthetic resins and 
plastics, electrical measurement for 
iutomation, new lighting, recent 
metals like titanium and zirconium, 
clectric conductor tables completely 
recast on the basis of newest ASTM 
standards, the 12-v automotive sys 
tem, new power cables, highest trans 
mission voltages, telemetering, new 


international electric units and values, i 4 E | R f Ledex rotary solenoid 


ind magnetic amplifiers in motor con 


.3 IB "jj 
m Wm AMLEÉ withstands 500 F 


Investment Casting 


) » c v e Pi ~ 
Paperbound, 83 x 11 in., 50 pp. Pub t BN moie iaa TIT ee 
lished by Investment Casting Insti 2 Eeer 
tute, 27 Monroe St., Chicago 3, Ill. $5. I i 
b 3^ JEN « Now many remote control problems involving high ambient 
l'his first engineering and design A". temperatures can be solved with 500° F. Ledex Rotary 
manual to be published by the Insti > Solenoids. Specially selected and tested magnet wire and 
tute represents the general level of 3 ji coil insulation, lubrication, bearing and return spring ma- 
terials give this new solenoid a life expectancy of 300,000 
snap-action operations at 500° F. 
assembles information previously dis h; A The 500° F. solenoid provides all functions of standard 
persed in a number of articles and in di Ledex Rotary Solenoids. They are compact, powerful and 
dividual company publications. ^' ' shock-resistant for versatile, dependable service. In addition, 
" ! 500? F. solenoids can be operated with much higher wattage 
inputs to produce higher torques, and their special construc- 
tion permits use in radioactive atmospheres without damage. 


the art. The valuable design section 


Because it represents the common 
level of the industry, this section 
makes possible part design that can 
be produced by any investment cast- 
ing organization. Specifications cover 


the cast tensile test bar, which is now Eight basic AC204 


standardized throughout the industry, 


ind the more common alloys. ccc 


Science of Model No. —^ — 
Engineering Materials pm 


Torque, Lbs Inches* 
J. E. GorpMaNw, Editor. 6 x 9} in., 


520 pp. Published by John Wiley and 
Sons, Inc., 440 Fourth Ave., New 


York 16, N.Y. $12. | Á Let us review your high temperature applica- 
tions and make recommendations. Write today 


This book is the outgrowth of the for complete information! 


Carnegie Conference on the Impact 
of Solid-State Science on Engineering 
Education held at the Carnegie Insti 
tute of ‘Technology in June, 1954. 


e 123 WEBSTER STRE 
Both conference and book are an at 3 " 


i DAYTON 2, OHIO 
tempt of physicists concerned with 


engineering education to give the en X 3 IN CANADA: Marsland Engineering Ltd., Kitchener, Ontario 
j IN EUROPE: NSF Lid., 31-32 Alfred Place, London, England 


(Continued on page 183) 
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Change speeds 
instantly 


Change speed 
any time 


All speeds zero 
to maximum 


A compact, motorized, step- Full power at 


less speed control that can be 
put heavy-duty threads an mart eee 
. s 
into light metals 
> 
and plastics 


all speeds 


any speed. A quiet, compact Over 250 models 


unit that provides maximum 


flexibility at a low cost of only and types 


$65.00, list, including motor. 

Also available without motor. 
e With or without reverse e With or without motor 
e With or without gearhead e@1/30 through % h.p. 


Special models and 
Application data 
available. For com- P isi. INCORPORATED 
plete information 


MULALSLDLUEE 1900 Lyndole Ave. S. * Minneapolis 5, Minn. 
PE 1057 TODAY 


IF THIS I$ YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
„. SECURELY — they withstand vibration without your plant, train employees, and perform 


loosening, provide maximum  torque-and-pull any of the other communicative functions 
resistance. that are vital to your business . . . 


.. EASILY — they are installed with a simple driving 
tool, by hand or by using a standard drill press THIS IS YOUR A NS WER 
attachment. 


.- QUICKLY —they are self-tapping and friction-lock- 
ing in a single, simple operation. 


. AT LESS COST— they require no separate tapping, 
hole preparation or secondary operations. 


TAP-LOK INSERTS are threaded bushings of steel or 
brass, available in a wide variety of thread sizes. 
They increase the shear area and thread 
resistance of aluminum, magnesium, 
plastics and other structural materials. 


For further 
information, 


contact CORPORATION 


1123 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 


iN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 
Also manufacturers of Groov-Pins for positive locking press fit. 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 


This service is available through ad agencies 
Write € Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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New books continued 


gineer a basic approach to the under 
standing of solid-state science 

Ihe six sections of the book: ‘The 
Structure of Matter, Metals and Al 
loys, Surfaces, Magnetism and Mag 
netic Properties, Semiconductors and 
Dielectrics, and Non-Crystalline Ma 
terials, contain a total of 18 pape: 
by specialists in the subject fields 

Karly chapters provide the necessary 
background in modern physics and of 
fer an analysis of the general scope and 
terminologv of the solid state 


Designing for Production 


Epwanp N. BarpwiN, Manufactur 
ing Consultant, Westinghouse Ele 
tric Corp., and Benjamin W. Niebel, 
Chairman, Industrial Engineering 
Dept., Pennsylvania State University 
6 x 9 in., 645 pp. Published by Rich 
ard D. Irwin, Inc., Homewood, III 


$8.40. 


(he major engineering materials 
including ferrous, non-ferrous, plas 
tics, rubber and synthetic rubber, arc 
described from the product designer’s 
viewpoint. Information is presented to 
enable the designer to select the mate 
rial best suited to his design with 
function, processing, service life and 
cost taken into consideration. 

In addition, the principal manufac 
turing processes, including metal form 


ing and shaping, metal cutting, joining 


ind finishing processes and packaging 
ire presented to enable the designe: 
to develop 1 product that is function 


ally sound, marketable and profitabk 


- c- 


MEL 
MILLAR 
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LOW NOISE LEVEL BRUSHES BY SUPERIOR 


More and more, Industry is calling 
upon a Superior willingne ss to study a 
specific situation and come up with 

an answer that will make possible 
optimum brush performance. 

More and more, Superior Carbon 
Brushes are doing a real job where 
noise level is an important factor. 
More and more, a a spe -cialized Superior 
37-year background is finding satis- 
factory solutions to these problems. 
May we design a low noise level brush 
to meet your exacting requirements? 


SUPERIOR 
CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE, CLEVELAND 5, OHIO 


N HT 





Let me give you 
this NEW 
fact-packed 


forging guide 


HEAVY-DUTY 
CAM-OPERATED 


600 Volts A-C or D-C 


If you buy or specify forgings, write for this fact- 
packed AmForge book. Its 16 pages show how 
your company can benefit from better AmForge 
research, engineering and control. You'll see that 
all this adds up to the kind of "service" you 
need for production quality and economy. Either 
circle the number on the magazine service card or 
write AmForge, Dept. PE10, 157 N. Wacker Dr., 
Chicago 9, Illinois. 


AMFORGE zs] 

@ The Euclid Electric & Mfg. Co. (Madison, D : V swe i G " 

Ohio) has added a complete new line of 

Pendant Push-Button Stations to incorpo- 

rate all of the many features that years of 

experience have proved desirable. Designed 

for heavy-duty applications, these cam-oper- 

ated Stations are rated 600 volts, a-c or d-c. í » p 

They are available from one to five speed- . ! They'll be eliminated 

points in each direction for a total of eight when you ask 

circuits to provide for practically an un- > JOH NSON 

limited number of different sequences of x 

operation. for your 

Sturdily constructed to withstand hard usage 5 RUBBER, PLASTIC AND 

and abuse, their small cross-section permits 

comfortable, non-fatiguing, one-hand oper- SILICONE EXTRUDED 
AND MOLDED PARTS 


ation. Steel shrouds guard the large operat- 

ing buttons. The heavy, all-welded steel Have your problems—heat, cold, color, 
frame (that includes the end-caps and front) oil resistance, and close tolerance— 
has a heavy, fiber-glass, easily-removed rear solved by experts. 
cover that affords quick inspection of the 
silver-to-silver contacts without disturbing 
any wiring. The threaded conduit fitting is 
an integral part of the top end-cap which 
also has welded to it a double-suspension a ail i iti a aia 


cable hanger. ment Specifications 
Write today foradditional information 


Ca io 
ME n 


LS 


Two plants with complete facilities for 
designing, compounding and finishing, 
to your specifications. 

Convenience: Branch offices in leading 
cities for personal service. 


KX«« 


\ 


Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


SPECIALISTS IN COMPLICATED SHAPES 


ASK FOR BULLETIN 2015 


(«t QUCLED ELEC IONE JOHNSON RUBBER COMPANY 
THE EUCLID ELECTRIC & MFG. CO. EU C L| [ x MIDDLEFIELD, OH ESTABLISHED 1895 
MADISON, OHIO | du PLASTIC CORP. 
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OUR READERS 


FOR A 
BEEN. uw hd BETTER 


COOLANT 
SYSTEM 


Letters should be addressed to the 
Editor, Product Engineering, 330 


WX í2 St, New York 36, N. Y t Specify 
| RUTHMAN 


Train Stamp Xu i GUSHER 
' Coolant Pumps 


Fo The Editor: 

l'he August issue of Product Engi 
neering was recently routed to my 
desk. Unfortunately, after passing 


| Your coolant worries are over 


through quite a few hands, the cover E you use a Gusher Pump 
Le " à s > Gust 
was badly torn. You may wonder at ¥ ^ coolant system. A Gusher ni 
. i gives efficient split-second coolant 
my interest in the cover but when I T 


livery, but it is pre-lubricated, 


iy that | am not only a product Illustrated is a Model A-20-2 


engineer but a railway mechanical HC Test Unit manufactured 
by Cincinnati Sub Zero Prod 
ucts and equipped with a 
and a collector of railway miscellany Model TL-7320 Gusher Pump 


on stamps, perhaps vou can under THE Wie Ty AD e 
stand. 

[ have heard that the Peruvian MACHINERY co. 
government is planning a new com 
memorative stamp that may include * COOLANT PUMPS 
| view of the Alco DL-500 shown on * CIRCULATORS * AGITATORS 
vour cover. : * MOLTEN METAL PUMPS 

l'his commemorative stamp is purely 
a rumor in philatelic circles at the 
moment. However, over the past 10 


years most South American countries W 
have honored their roads with stamps O e 


no packing, foot or relief valves. You 
get longer pump life with minin 


engineer, a model-railway enthusiast attention. Send for Catalog today 


commemorating their inception, elec 
trification, and certain historic loco 
motives. Such a stamp from Peru is 


-* c 
lacking. The road you have pictured economies In 


on vour cover probably has the most 


(Continued on page 187) NYLON 


means savings in gear 
costs up to 90% 


Our many years of successful production 
Nylon Gears can now make even gre 
economies for you. With the great variet 
molds now possible, Nylon should not or 
considered as an economy measure I 
answer to many problems where compa 
sign is necessary. Nylon Gears are quiet 
rable, efficient and need less lubrication 
mate perfectly with metal gears 

Let our engineers with more than à 
in gear experience consider your gear 
lems DURING the design process—send 
prints or specs for prompt estimates 

Gears made only to your specifi 
None carried in stock. 


eT Ty QUE r. 


hicago 39, Illino 
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Revere 


IS THE NAME TO REMEMBER 


Send today for tbese 
informative catalogs: 


1 —REVERE ALUMINUM, 
BRASS AND COPPER 
FORGINGS 
2—REVERE WELDED STEEL 
TUBING 


REVERE COPPER AND BRASS 
INCORPORATED 
Founded by Paul Revere in 1801 
Rome Manufacturing Company Division 
Box 111, Rome, N. Y. 


' ERES 


cA 


3 


v E 


Y 


SA 3MOS OF 
Vm AM 
ma Ww 


Y 
AN 


PRODUCT 
INFORMATION | 
HEADQUARTERS 


where you can always find 
a source of supply for any 
material or product you need! 
THOMAS REGISTER 


461 EIGHTH AVE., NEW YORK 1, N. Y. 


complete details on 


grooved pins and studs 


fasteners Your copy of the new 
DRIV-LOK grooved 
fastener catalog is 
ready now. Write for it 
today. 24 pages of 
factual data in concise, 
easy to use form. No 
obligation, of course. 


STANDARD TYPES...A COMPLETE LINE 


m am 


UU Ue Uo 


A As 


DRIV-LOK pin company 


723 Chauncey $t. . Sycamore, Illinois 
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Our Readers Say continued 
interesting history. of all, and. being 
me of the biggest railroads in the 


world, surely demands some philatelic 
recognition. The picture and vour fine 
editorial would assist in 
xcellent writeup for thi ta 

J. M. PRENDERGAST, 


Western Electric Co., 


Weight Computations 
Simplified 
lo The Fditor: 

Don't laugh, but constantly having 

make weight computations, 1 
sought a simplification of the volum 
form for hollow cylinders. Tl 
solution I came up with uses a slide 
ule and goes something like thi 

\ D d') zh/4. Calling d/D 

M, we have \ D* (1 M? 
z;h/4. Now (] M^) is easily com 
puted by calculating d/D on the C 
ind D scale of the rule. This gives M 
on the A scale. (1 M^) can be ob 
tained by counting back from A100 
or Al0. Using A100, you directly ol 
tain 0; using Al0 you obtain 0.9 p 
the quantity counted backwards. For 
example, if M 0.42, M 0.17 
Counting from A100 vou will get $24 


which is 0.824 ] M’). This 


gives you all the necessary factors. 


l'he European slide rules are bette: 
suited for this than some of the mod 
em American rules, which lack the 
7/4. Best of all is the Darnstadt rule 
with a P scale that gives the lues 
of \/] X? for the x on the D scale 
CARLOS JANSKY 

ligre, Argentina 


A Clutch Plate 
- for Every Use 


ROCKFORD CLUTCHES are made with a wide variety of friction 
plates—to meet your specific needs exactly. Organic, metallic, 
segment or Morlife® cerametalic facings provide the right 
torque, wear and heat resistance characteristics. Cushioning 
arrangements minimize the effects of shock-load engagements. 
Dampeners blot out vibration and chatter. Pressure plates of high 
tensile strength resist centrifugal force of modern high speed 
engines. These ROCKFORD advantages will help you select the 
right friction clutch for your particular needs. 


— SEND FOR THIS HANDY BULLETIN 


| ROCKFORD E Sh ‘ ‘ à 

RTA = ows typical installations of ROCKFORD 

cut a PA CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 


BA specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Dise 


Heavy Duty 
Over Center 


Over Center 


PRODUCTION 


MCILIUITICIHIE, 
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UNGROUND 
BALL BEARINGS 


For All Industries 


Pei 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


Fischer Bearings (Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 


Kilian Manufacturing Corp. 


A 
SSOCIATED (Canada), Ltd. 


Kilian Steel Ball Corporation 
COMPANIES: 


240 Fleet St. East, Toronto 2B, Ont. 


Assemble Custom-Made Power Trains with 


. FUNK MODULAR 
POWER UNITS 


Funk Power Funk Geor M Funk 


4 Toke-Off © Reduction 1 À Transmission 
( f c 
«e Er 
-— 


Eliminates 
expensive tooling 

and spec ial castings . . 
simplifies designing and 
production ... FUNK’S 
Standard Flange Sys 
tem does the trick! 


Because all FUNK 
MODULAR POWER 
UNITS have a Standard Flange System, there is no 
limit to the number and arrangements that can be as 
sembled without special engineering. These precision 
made units insure long life and trouble-free service. Our 
engineers will be happy to solve your specific power 
transmission problems. 


FUNK AIRCRAFT CO. 


P.O. Box 577-D Coffeyville, Kansas 


Makers of Revers-O-Matic Drives, Transmissions, Torque Converters, 
Right Angle Drives, Power Take-Off and Gear Reduction Units 


100 Wellington St., Hartford, Conn. 


STANDARD EQUIPMENT 


on thousands of Machine Tools 


Costs only a 
few dollars— 
adds many 
dollars in 


FOSTORIA =" 
LOCALITES 


The Precision Light for Precision Seeing 


Provision for fast, accurate operator 

“seeing” efficiency is vital in machine 

tool design. Fostoria Localites pro- 

vide instantly controlled, high inten- 

sity precision lighting of the work 

area zone. Frictional arm and collar 

disc joints give flexibility of a thou- 

Available in 829d positions to direct light exactly 

mony standard 95 needed. Ruggedly constructed with 

models or heavy duty industrial socket, Levolier 

specially switch and SPT-2 18/2 rip cord wir- 

designed ing. Reflector types and arm lengths 

in production to suit any application. Request full 
quantities. = information, 


WRITE for complete cata- PE 
log of Locolite Models | ) 
for every industrial use. A Pf 


THE FOSTORIA PRESSED STEEL 
CORPORATION, FOSTORIA, OHIO 
Localites are available through 


tor Light ON the Job 
wholesalers everywhere " P 
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PRESS START WITH THE BEST! 
PREVIEWS Are you up to date 


on Fluorocarbon Stock and Parts? 


SHAMBAN terion 


KEL-F, CALIFILM 
Tape « Sheet - Rod» Tubing: 
"ustom Molde d or Mach ine d Parts 


Exacting specifications? Meet or exceed 'em 
with SHAMBAN! Whatever your requirements 
in Teflon, Kel-F and Fluorothene—SHAMBAN 
can sup[ ly them! 

Back-up Rings...O-rings... Piston ring 
Scraper rings... Valve packings... Vee-seals 
Tape...Spaghetti Insulators...Film 
Grommets Glass fabrics Fiber felt Ex 


Nuclear Plant truded shapes... Uncured tape... Filled Teflon 
Opens in Canada Bondable film...Cementable sheet and 


tape 

Throughout industry, SHAMBAN's remark- 
able Qualities are pointing ways to improve 
existing products—providing opportunities to 
the first fuel rod was completed and create new products and applications! Write, 
wire or phone for complete data on how 
SHAMBAN can help you 


«Pont Trademark 


Canada’s itomic-energ 
program took a step forw 


operations began at the nmi 
Ont., plant ind 

oratory of AMF Atomics (¢ d 

Ltd., a subsidiarv of American. M 


chine & Foundry Co. This is Canada Use the BEST in Fluorocarbon Products, Specify SHAMBAN ! 


first privately owned setup of the kind Ww M O 

organized for nuclear research, devel " S. SHA BAN & C a 
11617 W. Jefferson Blvd., Culver City, California 

Meyer Road, Fort Wayne, Indiana 


opment, engineering and manufactur 
ing. The 36,000-sq-ft facility is ex 


to develop into a large 


Formica Expands 
Production 


k 


increase in ( tion fa 
it its Evendal Ohio plant 
ted by the | ( 
of American 
from construction 
Floor Space I5 
than 550,001 
ction ot lan 
tepped up b 
d two new t 
completion 
nng of 195 


i Feasible with “IMPACT INJECTION” of aluminum. 
Daystrom Coins i 
"Latest Word" in The old mode! 128 slots, the new 216 slots. Each 
Process Control slot is .060 wide by .375 deep. You gain 
a a ee confidence thru our experience 


f 
n 


med to provid 

mmplete electronic 
strumentation and automati 
I 


of industrial processes [his follows 


the recently announced organization 


Daystrom Avionics Group, i i f A Í IE STING COMPANY Phone 


which specializes rovic r systems 
which specializes in providing system 2228 NO.ELSTON AVE, CHICAGO,I4,ILL APA 


(€ ontinued on page 191) , m**aERE"E"T"RENWATRTTTRARTTRERRTHORMNCRNENENUNEE E" "W"WnT""ER"E""EET"TVF"»"""cs"h»*"n"s 
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E AND SMALL ELECTRIC CLUTCHES & BRAKES 


BREATHER-FILTER 
lafrol / protects housings, crankcases, storage tanks. 
` The Air-Maze 


breather-filter keeps 
dust out of engine 
3-speed transmission "- a à — 
Composed of gears actucted x and compressot 
by miniature Simplatrol 3 ; s. rs «case rear- 
nme eT s ; crankcases, gear 

cases, hydraulic 


i P me equipment, liquid 
HEEL storage tanks and 
i i i machinery. Types 
For Swift, and sizes available 
Silent Automatic in both oil - wetted 
: and oil bath models 

Speed Selection to protect every 


Electric Speed Selection is a key function in automated opera- vented housing 


tion, and Simplatrol Electric Clutches ond Brakes are providing 
extremely swift, silent, economical speed selection in varied 


In the oil-wetted type, dust is impinged on a series of 


installations in instrumentation oil- wetted wire baffles. In the oil bath type, used 
PRECISION MANUFACTURED where the dust concentration is unusually high, the 
filter media is enclosed in a bowl. Outside air must 


Simplatrol miniature and small electric clutches and brakes are : z 7 : 
precision made to close tolerances. There are no sliding parts to first pass through the oil, then the filter media, before 


wear. The patented diaphragm is the only moving part in the entering crankcase or housing. Also functions as a 
actuation of the clutch and brake. Design is simplicity itself, : 
operation is trouble free. backfire flame arrester. 


Ask f ndation Si latro! its f reile 7 »3792G " e " > 2 ` r ate 
MM betae e Available in sizes from 1” to 314". Permanent, all-metal, 
f / easily cleanable. Write for booklet BC-453. Made by 
atro products corp. AIR- MAZE CORPORATION, Cleveland 28, Ohio 
24-7 SALISBURY ST., WORCESTER, MASS. - 


Representation in Key Industrial Areas 


EELS. EBRTZXIIRSGNUT 
me WHEELS § as 


Products Roll » 9 wee wow MEYERCORD 


JE TYPES C, G, J, and H. 


Be SURE With — -— pe Y Name plate markings designed 


Rubber Tired, 3 | for heat, abrasion, weather 


Metal Disc Wheels; pL rra 
p LLI S D All Sizes & Kinds! | ^ resistance and new finishes 


I 


\ 


Heat ... abrasion... weather 


CONSULT ALLIED ON ALL | 1 p and many of the new surfaces 


are deadly enemies of most 


YOUR SMALL WHEEL NEEDS! | types of product markings. 


€ Build litv—lasti ice —sal r But not to the new improved 

—— - — rae -— Meyercord Markings, Types 
peal — customer satisfaction into your | Meise GO. Sand M des An). 
product with ALLIED Wheels! Big range MARKING METHOD Depending upon the surface and 


of stock sizes and types — or produced es the conditions of use one of these 


: = è , We've just published rd grs Bossnamnl Markina 
to your precise specifications. Priced new data about new-type Meyercord Markings 
will, by actual test, almost cer- 


"right"; with dependable delivery to Meyercord Types C, Lon oe bl F 
È beduios G, J, & H (heat re- ainly solve the problem. For 

meet your production sche sistent) nemeplote exact recommendations designed 
ALLIED Wheels.... markings, designed to to meet your special require- 
PRECISION MADE TO meet the challenge of ments, drop us a note outlining 
YOUR SPECIFICATIONS! the most difficult sur- the problem, along with an actual 
faces. For your free sample of the surface. This serv- 


a copy, please write on ff ice is offered without obligation 


Write Dept. PE company letterhead. of any kind. 


[1 LLIE " > JD WHEEL PRODUCTS, INC. iiai 


Representatives And Warehouses In Principal Cities 


190 


5323 W. Lake St, 


27 BROADWAY « TOLEDO 4, OHIO : 
Chicago 44, III. 
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Press Previews continued 


for guidance. and control 
ind missiles. 
Controlonics" was coined bi 
strom from ‘computation ind 
tronics” to express the function 
measurement, actuation omput 
and control for industrial pro 
It embraces both automation 
instrumentation, fields in which 


new group will be active 


Single-floor Flow for 
Precision-ball Plant 


manut 


Ihe Barden ( rp 
of precision ball bearings, ha 
building a  $2-million — instru 
precision ball bearing plant in Dan 
bury, Conn. Plan ill for erecti 
1 125,000 sq ft manufacturing 
by next June. ‘The 
voted exclusively to 


duction of instrumen 


bearings 
There will be 

fl flow in th 
tarting with raw mat 

moving through asseml 
nto packaging and 

duction will flow in 

i central service area 

the gage room and other departments 


servicing manufacturing tn 


Firm Aims at 
Iron-powder Market 
Alan Wood Steel ( 


Penna., will soon build a $ 
50-ton-per-da: iron-powdetr 


President Harleston R. Wood 


(Continued on page 193) 
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all from 


dependable source 


Reinforced Plastic Sheets, Channels & Angles 


STRICK'S LAMICOR offers a basic material with a ur 

nation of chemical, electrical, thermal and mechanical propert 

Lamicor offers a single material for use where heretofore m 
naterial construction was required to gain desired propertie 
ther Strick reinforced plastics are Glazor flat 


panels and Daycor corrugated sheet 


Plastic and Multi-Material Laminates 
STRICK'S LAMICLAD comes 


resin and fiber glass reinforced 
outdoor grade plywood. A number 


e from stock and sheets to y« 


Composite Structures-Honeycomb Panels Chemical Foam Insulation 


trick fa ties are complete for the de + ng andt 
te structures in combinations 
hemical foam 
ght weight all pla 
and partitions for 


Jecorative wa 


Custom Vacuum Forming Service of Extra Large Forms 


Strick's facilities for mold making and vacuum form 
the world's largest vacuum forming machine. Spe 


intricate patterns and deep draw of extra large form 


Fabricated Parts of Plastic and Combination Parts 


Strick's facilities include a complete machine shor 
fabrication of parts and complete assemblies in plastics or 


binations of plastics and other materials including meta 


R & D Projects in Plastics 


Inquiries concerning the use of any Strick products or 


for your specific application will be promptly processed 


engineering department is available for assistance in new pr 


development and conversion project 


Complete information, specification sheets and 
samples of any Strick Products or Services will 
be sent promptly on request. 


STRICK PLASTICS 


PERKASIE, PENNA 


Basic Material Producers of Plastics and Laminates 


Custom Vacuum Forming—Specialists on 
Extra Large Forms 


Product Engineering and Development in Plastics 
and Laminates 


Composite Structures and Honeycomb Panels 





HUGLOCK 


(1" x 8 on a commercial bolt) 


f 
f 


Magnified 


4 


“eee 


The upper threads press in- 

wards against the bolt... the 

remaining threads have slight 

clearance at their lower flanks 

and frictional contact on the 

load carrying flanks. 
“HUGLOCK” maintains its locking action through re- 
peated removals . . . locks to the bolt, whether the nut 
is seated or unseated . . . eliminates axial thread 
play, which tends to make nuts creep from their seat 
and work loose, under severe vibration or shock. . . all 
lock washers, cotter pins, key plates, etc., may be 
eliminated . . . The “HUGLOCK” section of our new 
catalog, contains 24 pages, includes engineering data 
and prices and will be furnished upon request. 


Manugacturer of Standard 
NATIONAL and Spectal*12 Pointer and 
MACHINE 


Hexagon Wats.. . WHauglock” 
Propucts 2 reee 
C D.M PA M Y 


44225 Utica Rd., UTICA, Michigan 
192 


| 


E @& Bury, & ort 
Q ry) ay 


nee ae 4 


WAGNER 
MANUAL 
TENSION 
CONTROL 
SYSTEMS 


These manually adjusted tension control systems are 
finding extensive application in paper converting roll 
mill stands. They keep tension on the roll as paper is 
fed out— provide for emergency stops. 


Your nearby Wagner Sales Engineer can help you put 
the right tension control system 

on your equipment. He will rec- 

ommend an engineered system 

for your application—available 

in a WEC Kit—a single con- 

venient package, with every- 

thing required for complete 

installation. Call him or write 

us today. 


Ucvou CR Iwetatp Xl MERO DPRT VOY Il n 


Wagner Electric Corporation 
6406 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S. A. 


MILL IMS OE Tus ^ "t 


MILLIONS OF MOLDED, 
EXTRUDED, CUT RUBBER 
PRODUCTS IN STOCK 


s L HYC A " 
NATU RA | R "oy 
a3 
Y Wh CR-g 
NROPRENE mI im 


needs, contact: 


Kabbar Company 
422 N. Wood St., Chicago 22, III. i 


Representatives in Milwaukee, Minneapolis, 
St. Lovis, Detroit and Dallas 
Technical Handbook 
for engineers and 
purchasing agents 
NOW AVAILABLE 
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\ ALL POSITION 


| CHECK VALVES 


For steam, hot 
or cold water, 
oil, gas and 
compounds. 


DESIGNED for rugged 
service. 200 pounds pressure. These 
valves can’t stick. They are also available 
with rubber poppets for use with air or 
cold water. Operation is noiseless. Very 
sensitive. Work in any position. Made 
in seven sizes. We will de- 
sign special Check Valves. 
Write today for Bulletin 

Number 201. 


Order from your jobber. 


| "write for STRATAFLO PRODUCTS, INC. 
\FREE BULLETIN Fort Wayne, Indiana 


SPECIALISTS IN- 


Any Size — any ™ 
shape. Light 3 
Weight, Tough, 
Flexible. Oper- 
ate under High ' 
Pneumatic Pres- 
sure. Resist cor- 
rosion. Immers- 
able. Insulated 
with Silicone ^“ 
Rubber, Neo- Y 
prene. Meet 
USAF Specs. - 


Write » ^^ 
VV e or caii 


83 WOODBINE ST.. 
CHapel 7-2401 


HARTFORD 3, CONN 


Send for your catalog of 
tandard heating elements 


today! 


Product Engineering 


-SO 
jm L 


Electro-Flex Heat, Inc. 


Press Previews continued 


it the market for iron powder has 


en growing very rapidly in recent 
nd it is expected that « 

re installing will be able 

we of 5% of the 


market when the plant is completed 


ipacity 
to take 


national 


> 


ibout 


) approximately 18 month 


Expansion of 
Hydraulic and Pneumatic 
Equipment Plant 


Plans for a multi-million dollar ex 
n of the manufacturing and en 
ug facilities of Weston Hy 

Ltd., have been disclosed 
ubsidiary of Borg 

75.000 

Calif., 

luction 

raul ind pneumatic equip 
urcraft, 

v plant 


mately 1000 persons 


mipan' 1 
r Corp., 
building in 


will construct a 
Van Nuvs 
pment and proi 


missiles and rockets 


will eventually employ 


New Laboratory to Study 
Bearings and Bushings 


11 


\ alf-million dollar research 
will double the research 
of the Johnson Bronze Co., 
Castle, Pa., producers o 
Con- 
1 1 
building is 
this fall; occu- 


earings and bushings. 


W tory 


pected in a \ 
rmed 


and the 


ivities formerly perfi 
search Department 
gineering Department 
combined into one 
ing nd De- 


Engine Test Laboratory 


rator "m 
Hd J LUC i 


iopment of components 


$ 


ind industrial 
engines will be constructed 


i, N. Y. by the Eaton 


750.000 


urDo-jet 


The $ laboratory 


heduled for completion thi 


mtain 13,000 sq. ft. 
and will house 
ting facilities for 

ur blowing 


omplet: 
hot 


machinerv, 


and 


mometers, torque measuring ap 


ind an instrument control 
room, a 
Initially, it 


gineers 


well as office and work shop 
ireas. will ibout 


t0 en 


employ 
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SEEKING THE 
IDEAL MATERIAL 
FOR 


* Molds for powder metallurgy? 


aS 


* Sintering boats? 


* Crucibles, jigs, plates? 


* Similar hot applications? 


HERE'S YOUR ANSWER 


Speer carbon and graphite parts are 
not wetted by molten metals. They hold 
their shape with no warping, regard 
less of temperature. They have high 
heat transfer and will not break down 
under severe thermal shocks...will not 
crack or split...are chemically inert 
Easily machined or fabricated, Speer 
carbon and graphite parts can be pro- 
vided in almost any size and shape to 
your exact dimensional tolerances. If 
you have a design problem involving 
high temperatures, examine the advan 
tages—and economies of Speer Carbon 
Speer’s and experience is 
yours for the asking—mail the coupon 
today for further details. 


knowledge 


jw... 


lease send inform ation on carbon for usein 


Title... 


Company 
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AIR COOLED ENGINE [3/75/9972 


TORQUE TESTING 
PRODUCTS FIXTURE 


| 


FOR TESTING Screws, thread-cutting 


and thread-forming screws— all types of 
threaded fasteners; threaded parts and 
threaded connections. 


FOR MANUFACTURERS 
DESIGNERS 
INSPECTORS 
TOOL ENGINEERS 

Capac. | LABORATORIES and for 
ities: | PRODUCT CONTROL 


Ibs.) or 
0-150 ft 
lbs 


in assembly 


Write for Bulletin TTF 


New engine ends Alternate-firing, two- 


cylinder, opposed design 


e e 
vibration roblems Onan CCK runs smoother. : aii 
P Low silhouette and short || EMPLOYMENT 


on power equipment crankshaft save space. | OPPORTUNITIES 


The Onan 12.9 H.P. CCK engine 
offers unique advantages for any type 
of installation. Its smoothness per- 

mits mounting in unusual locations i 

ince heavy e porting members are Onan Modol ORP ENGINEERING OPPORTUNITIES 
since he: i > TS are ' 

LE I " il B $ a Air-cooled Diesel 

not necessary. Jecaust it operates The largest independent designer and manufacturer 
more quietly it can be used where Two-cylinder, opposed. of vibration and shock control systems offers growth 


} k > 15 H.P. at 2300 R.P.M, opportunities in Product Engineering. Products are 
noise must be kept to a minimum. 4-cycle. Solid injection used in jet aircraft, missile, electronic, automotive 


Its total height of 21°,” fits designs full Diesel. Electric marine, appliance, and related industries. The 
^ s Lv ] startin functions are primarily design, development, and 
where the low, modern look is a 9 application but involve extensive liaison with mar 


selling feature or where a low center eee ae pa es e 
of gravity is desirable. Front to back complete resume to 
the CCK measures only 1434”... an 
advantage where the engine must be 
mounted close to a vertical surface. | Onan Model AJ LORD MANUFACTURING COMPANY 
The CCK is specially designed for P ^ Single-cylinder 1635 West 12th Street 
installations on power equipment ia- ii Dacniae Erie, Pennsylvania 
where a continuous-duty, durable powered. 4-cycle. A 
engine is essential. Long-life features compact, rugged, high- 
include extra-large bearing surfaces, Ss — - = 
Stellite valve facings and Stellite seat CEE itl n REPLIES (Bor Ni Address fice 
inserts. nad NEW YORK. P. 0. Boz 12 (16) 
The Onan CCK has helped win sales CHICAGO 0 N. Michigan Ave 
leadership for many manufacturers. SAN FRANCISCO: 68 Post St. (4) 


Personnel Department 








ified Ad 





SELLING OPPORTUNITY OFFERED 


Write for complete specifications Specialty Bearing Manufacturer needs sales 


reps for expanding sales program. Well e 
. . "^I" mm ablished qu: irm. p P oper 
or call Minneapolis, FEderal 2-1155 m debes Pendega. 018 VR hen Astor, 
Mich. 


D. W. ONAN & SONS INC. À SELLING OPPORTUNITY WANTED 


Manufacturers Agent experienced in machine 
3833 University Ave. S. E., Minneapolis 14, Minnesota PRODUCTS design, supervision and sales. Want non- 
competing lines fitting Florida and southeast 
states industrial and economic growth. RA- 
| 6453, Product Engineering 


ELECTRIC PLANTS * AIR-COOLED ENGINES * GENERATORS » KAB KOOLER 


we Product Engineering — October 25, 1957 





Index of 


Solve difficult 
lubrication problems... 


PRODUCTS 
ADVERTISED 


PERMANENTLY! 


-with 


morganite 


SELF LUBRICATING 


BEARINGS 


* REQUIRE NO 
OIL OR GREASE 


* ARE NON- 


In This issue 


Actuators 
Electrical 
Mechanical 
Adhesives . 
Air Motors (see Motors, Air) 
Aluminum Coated Sheet and Strip 
see Steel, Coated) 
Assemblies 
Electrical 


Bars CONTAMINATING 


Metal 
Bearings 
Ball 
Miniature 
Needle 
Roller , 19, 105, 128 
Sleeve 
Bellows 
Benders 
Bi-Metal 
Bolts 
Books 
Brake Motors 
Brakes 
Electric 
Brass 


* FUNCTION IN HIGH 
TEMPERATURES 


* OFFER IMMUNITY 
TO CORROSION 


Morganite Bearings with “built-in” lubrication offer a 
dependable solution to lubrication problems in aircraft fuel 
pumps and meters. In boiler, furnace or oven equipment they 


Bronze 
Brushes, Electrical 
Bushings 


operate at full efficiency in high temperatures, They are ideal 
for sealed mechanisms or where inaccessibility makes ordinary 
methods of lubrication impractical. Morganite is non-corrosive, 
functions smoothly and efficiently when immersed in water, acids 
or alkalies. 


Simplity Design with Morganite — Self-lubricating valves, 
slides, seal noses, rotary vanes, gland and piston rings, pump 
vanes and other parts are available to specifications. Write to 
Morganite for engineering data and recommendations on your 
particular requirements. 


Cam Followers 
Carbide Alloys 
Carbon 
Carbon Parts 
Casters 
Castings, Centrifugal 
Chains 

Conveyor 

Roller 

Silent 
Chemical Treatments 
Clips, Electrical 
Clutches 

Electrical 

Mechanical 
Coatings 
Cold Headed Parts 
Compressors 
Connectors 

Electrical 
Contactors 117- 
Contacts & Contact Materials 
Controllers 
Control Paneis & Switchboards 33- 34 
Controls 

Electrical 33-34, 117-118, 155-158 

Electronic 33-34 165 

Mechanical 192 

Pneumatic 1^9 
Counters ... 154 
Couplings (see Connectors, Electrical) 
Couplings 


Morganitt n 
Hydraulic 174 


INCORPORATED 
Mechanical 6 


Cylinders bi 
Hydraulic 44, 130 
Pneumatic "3 44, 130, 169 


4th Cover, 


OVEN HALF BEARING 


CAM THRUST GENERAL PURPOSE 
BEARING SEAL 


BEARING BEARING 


3306 48th Avenue 
Long Island City 1 
New York 


.FOR OVER 
HALF A CENTURY 


Manufacturers of Fine Carbon Graphite Products including Carbon Specialties, Motor, 
and Generatar Brushes, Carbon Piles, Current Collectors and Electrical Contacts 


Continued on p. 196 Distributors of 99.7% Pure Al,03 Tubes and Crucibles 
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Immediate delivery from 150,000,000 
standard items in Stainless, Monel, 
Aluminum, Brass, Bronze, Copper! 


Thousands of Harper corrosion-resistant fasten- 
ings are in Harper Distributor stocks across the 
country! Even more thousands are continually 
on hand at The H. M. Harper Company for your 
convenience! A phone call to your Harper Dis- 
tributor will do the trick! Why shop? Why wait? 
For immediate delivery, specialized service— call 
our Harper Distributor now! 


THE H. M. HARPER COMPANY 


8203 LEHIGH AVENUE +- MORTON GROVE, ILLINOIS 


HARPER 


irrefutable proof of Harper's greater metals’ strength shown by laboratory test! 


PSI 


An important point in buying fastenings 
is strength. Independent laboratory 
tests*, utilizing Stainless Steel Machine 
Bolts by Harper and three other lead 
ing producers, prove Harper superiority 
in Tensile, Shear, and Yield Strength 
The chart at left shows the actual re 
sults of these tests. For complete infor 
mation on these important tests, request 
Form No. 126 


*By R. W. Hunt Laboratories 


The Harper infinity symbol, as 


shown above. and the name FLO-FORM 


ore registered trade marks of 
The H. M. Harper Company. 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 195 


Decalcomanias 
Die Castings 
Drafting 
Machines .. 
Supplies 
Drives 
Right- Angle 
Variable Speed 


Electrical & Electronic Components, 
Custom Made (see also Production 
Services) .... Y 

Electrochemica Finishes & Treat 
ments ........ 

Engineering Services (see also Pro- 
duction Services) 155-158, 

Engines ........ 

Extrusions 
Metallic . 

Non-Metallic 163, 184, 189, 


F 


Fabricated Plastics (see Plastics 
Fabricated) 

Fabricated Steel (see Piate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 

Fastening Methods 178, 186, 195 

Felt 

hoa BEPTTTIET 92, 

Filters 
Air .. 

Fittings, Hose, Pipe & Tube..31, 129, 

Forgings .... 120, 184, 


G 


Gear Motors (see also Motor 

Reducers) . 133, 155.158, 
Gears i, 6, Jak, 298, 1712, 
Graphic Charts : 


Graphite .... 4th Cover, 


Heating Units . 126, 134, 176, 
Hose & Tubing . 31, 123, 


Instruments 
Electrical 
Insulation 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Lamps -— es oe . 188 

Laminated Plastics (see Plastics, 
Laminated) 

Lubricating Equipment 2nd Cover 


M 


Metal Bonded to Plastic 
Metal Powder 
Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Partg) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Reducers (see also Gear 
Motors) ee .12-13, 155-158 
Motor Starters . as 167 
Motors, A-C 
Fractional.27, 91, 121, 133, 134, 152, 167 
Integral : 27, 91, 121, 152, 167 
Sub-Fractiona 133, 179 
Motors, Air .... ` 173 
Motors, D-C 
Fractional ...27, 121, 134, 155.158, 167 
Integral eee 27, 121, 155-158, 167 
Mountings . 100 


Name Plates 
Nuts e 


Packaging Materials 
Packings 
Phospher Bronze 
Pilot Lights . 
Pins .. 
Plastic Parts 
Plastics 
Plastics Fabricated .. 
Plastics Laminated . 
Plates 
Plugs 
Potentiometers ` 
Powdered Metal Parts. >a > : 
Power Take-offs ...... és 187, 
Precious Metal Alloys........ is 
Production Machines & Processes. 
Production Services (see also Engi- 
neering Services) . o o o o o AODA; 
Pulleys vires 996v» 
Pumps 
Air ‘ . 
Liquid ..... S2, 135, 
Vacuum 


Relays .. ee 96, 117-118, 178 
Reproduction Equipment 16-17 
Reproduction Supplies 16-17 
Resins .. 20, 30 
Resistors TP 37 
Revolving Joints . 180 
o. PETET 108, 178 
Rods 

Metallic ...... 93 
Rubber- Bonded-to- Metal ' . 100 
Rubber Parts ....3rd Cover, 184, 192, 197 


Continued on p. 198 


HARPER | 


CORROSION-RESISTANT 
FASTENINGS 


SPECIAL PARTS? Harper's exclusive Flo-Form 
Process solves these problems at big savings! 


There's no part too tiny, too large, or too complex for 
Harper Flo-Form! This remarkable process could only 
be developed by Harper, with its wealth of thirty- 
three ycars experience in COrrOSIOn-resiStant fastenings. 
Where others mill from bar— Harper Flo-Form pro- 
duces by cold or hot forging under tremendous pres- 
sures. The results?—a better product, faster, at lower 
cost! Place your “special problem” in the hands of the 
Harper Flo-Form team of design engineers, metallur- 
gists, and tooling specialists. Write Harper, or call your 
nearby Harper Branch for Harper Application Engi- 
neering Service. Your problem is our problem. 


THE H. M. HARPER COMPANY 


8203 LEHIGH AVE., MORTON GROVE, ILLINOIS 


VON 


Meet Harper Application Engineer, 
ARTHUR WADDINGTON 


West Coast users of fastenings and special 
parts are familiar with Harper Application 
Engineering Service as exemplified by Mr. 
Waddington. Art's long experience and wide 
knowledge of fastening design and produc- 
tion is used daily to solve Harper users' 
problems. 


A 


X 
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Index of 


T PRODUCTS 
= solves tough ADVERTISED 


production problem In This Issue 


—to meet critical 


Continued from p. 197 


Screw Fasteners 
Screws 25, 46, 
Screw Thread Inserts 116, 
Seals 3rd Cover, 22, 110, 119, 
Servomechanism Components 
Sheets 
Metal 41, 48 
Plastic " 
Shims 
Solenoids 
Specialty Fasteners (Pipe Hangers 
Special Cold Headed Parts, 
etc.) 35, 46, 
Speed Reducers 12-13, 144, 161, 177, 
Splines 
Springs 14-15, 98, 174, 
Stampings 
Steel 
Alloy 8, 
Carbon 
Coated 2, 
Stainless 41, 48, 115, 
Strip, Metallic 41, 48, 107, 151, 
Structural Forms & Shapes 
Studs 
Switches 20, 33.34, 
Swivel Joints 


OVERLAP ON CONTACT 
POINTS WAS CONSIDERED 
IMPOSSIBLE TO MASS-PRODUCE. 
I-S ENGINEERS PRODUCED THE Timers 
PART WITH PRECISION TO SPARE Tools 
Torque Converters 
Tracing Paper 
AM REP S Transmissions 
Tubing 
Flexible Metal 
Lock-Seam 
Rubber 
Seamless 
Welded 


Hermetically Sealed Limit Switch employs 
I-S Beryllium Copper Flipper Blades 


e FOR SUPER PRECISION ACCURACY 
e COMPLETE FREEDOM FROM FATIGUE 


[Ihe Electro-Snap component illustrated is hermetically sealed, — 


Ed 3 dd decia bci: i cos Air 44, 164-165, 169, 
ruggedly con tructed to provide an environment free, super-durable yarawiic 41s 1i 4 
limit switch. The I-S flipper blades of beryllium copper offer ex- Solenoid 139, 164. 
Vibrators 

Vibratory Equipment 


Universal Joints 


cellent electrical characteristics, super precision accuracy and 
freedom from fatigue. If you have a spring problem, I-S engineers 
will be happy to explain the unique advantages of Beryllium Copper 


and make specific recommendations. w 


Washers (see Packings) 
` . n Wear Materials 
Write or call today for the I-S catalog on Beryllium Copper com- Welding ane 
" . ° — - . quipmen 
pression. springs, flat springs, strip springs, contact strips, contact Supplies 


rings and screw machine parts. Wheels 


Wire Cloth 
INSTRUMENT PROCESSED" 
SPECIALITIES CO * INC 


234 Bergen Bivd., Little Falls, New Jersey Stine Dennen Bhosts 
Telephone: Little Falls 4-0280 T vial Zinc Coated Strip 


Product Engineering — October 25, 





INDEX TO ADVERTISERS 


PRODUCT FI 


A 


Adams & Westlake Co 96 
Aeroquip Corp. 129 
Aetna Ball & Roller Bearing Co 132 
Airborne Accessories Corp 168 
Air-Maze Corp. .. 190 
Allegheny Ludlum Steel Corp 115 
Allen-Bradley Co 33-34 
Allen Mfg. Co.. 25 
Allied Research Products, Inc. 42 
Allied Wheel Products, Inc. 190 
Allis-Chalmers Mfg. Co. 27 
American Cyanamid Co., 
Resins Div. . 
American Metal 
Brass Co. 
American Smelting & Refining Co. 
American Steel & Wire Div., U. S 
Steel Corp. 14-15 
Amforge Div., American Brake Shoe 
184 


Plastics & 

10 
Hose Div., American 

31 


93 


Co. e à è be wk od 
Armco Steel Corp 2 
Armstrong Cork Co. 45 
Arrow-Hart & Hegeman 

Co. ó 
Associated Spring Corp. 


Co. 
Div., 


Electric 
117-118 
98 


Bethlehem Steel 
Borg Equipment 
Borg Corp. . 

Boston Gear Works 
Bridgeport Brass Co 
Bruning Co., Inc., Charles 
Bundy Tubing Co. 


c 


C & H Supply Co., Metal-Cal 

Cambridge Wire Cloth Co. 

Cannon Electric Co 

Carter Controls, Inc 

Century Electric Co 

Chiksan Co. 

Comar Electric Co. 

Commercial Shearing & Stamping Co. 

Continental Can Co., Robert Gair Div. 

Continental Felt Co., Inc. 

Copperweld Steel Co., Ohio Seamless 
Tube Div. 

Crucible Steel Co. of America 


D 


145 

W 
126-127 
12-13 
107 
16-17 
124 


George 


Div 


Driv-Lok Pin Co 
Duff-Norton Co 


E 


Eaton Automotive 


Div. à 
Electro-Flex Heat, Inc. 
Electro Switch Corp 
Erie Resistor Corp. 
Euclid Electric & Mfa. Co 


F 


Mfg Co., 


Gear 


Fairbanks, 
Div. ° 

Farval Corp. 

Federal Die Casting Co. 

Federal Mogul Div., Federal-Mogul- 
Bower Bearings, Inc 

Fellows Gear Shaper Co. 

Firestone Plastics Co., Chemical 
Sales Div., Div. of Firestone Tire & 
Rubber Co. 

Flexonics Corp. 

Foote Bros, Gear & Machine Corp. 

Foote Gear Works, Inc.. Brad 

Formed Steel Tube Institute 

Formica Corp., Subs., American 
Cyanamid Co. 

Foster Mfg. Co.. Inc 

Fostoria Pressed Stee! 

Fulton Sylphon Div., 
Fulton Controls Co 

Funk Aircraft Co. 


Morse & Co., Industrial 


167 
2nd Cover 
189 


103 
111 


30 
123 
177 
144 
147 


153 

174 
Corp. 188 
Robertshaw- 

36 


188 
G 


Galland-Henning Nopak Div 
Gast Mfg. Corp. 
Genera! Electric Co., Apparatus Dept. 91 


44 


VGINEERING 


Hotwatt, Inc. 

Houghton & Co., E. F 

Howell Electric Motors Co 

Huck Mfg. Co. 

Hyatt Bearings Div., General 
Corp. 


Motors 


Imperial Tracing Cloth 
Induction Motors Corp 
Industrial Timer Corp. 
Instrument Specialties Co., 


J 


Mfg. Co. 
Inc. 


Inc. 


Janette Electric 
Jarvis & Jarvis, 
Johnson Corp. 


Johnson Rubber Co 


K 


Keuffel & Esser Co. 
Kilian Mfg. Corp. 

Koppers Co., Inc., 
Div. 


Metal Products 


L 


Laminated Shim Co., 

LaSalle Steel Co. 

Lavelle Rubber Co 

Leland, Inc., G. H. 

Lepel High Frequency Laboratories, 
Inc. 

Lewellen Mfg. Co. 

Lincoln Electric Co 

Link-Belt Co 

Lord Mfg. Co. 


Inc. 


M 


McGill Mfg. Co., Inc 
McLouth Steel Corp. 
MB Mfg. Co., Inc. 
Mallory & Co., Inc., P. R 
Mechanical Air Controls, 
Metallurgical Pdts. 
Electric Co. 
Metal & Thermit Corp. 
Metals Disintegrating Co., Inc 
Meyercord Co., Name Plate Div 
Milford Rivet & Machine Co., The 
Miller Co. 
Minnesota Rubber 


105 

151 

150 

37 

164-165 
General 


Inc 
Dept., 
32 
166 
172 
190 
108 
176 
& Gasket Co. 
3rd Cover 
28 
195 


Moline Malleable Iron Co 


Morganite, Inc. 


N 


Acme Co. 

National Machine Products Co 

National Pneumatic Co., Holtzer- 
Cabot Motor Div..... 

National Screw & Mfg. Co. 

National Seal Div., Federal-Mogul- 
Bower Bearings, Inc. 

National-Standard Co 

National Vulcanized Fibre Co 

New Departure Div., General 
Corp. i a i 

Newark Wire Cloth Co. 

New Hampshire Ball Bearings, Inc 

Ney Co., J. M. 


National 


Motors 


o 


Ohio Seamless Tube Div 
weld Steel Co. 
O'Neil-Irwin Mfg. Co. 
Onan & Sons, Inc., D. W. 
Orange Roller Bearings Co., 


P 


Parker Appliance Co. 

Perfection Gear Co., 
Gear Div. 

Process Gear Co., Inc 

Production Instruments Div., 
Controls Co. 


of Copper 


Inc 


American Stock 
146 


General 


Reeves Div., Reliance Electric & 


119 


185 


154 


tries, Inc. 24 
Russell, Burdsall & Ward Bolt & Nut 
Co. 


Ruthman 


Machinery Co 185 


S 


Sandsteel Spring Div., 
Inc. 

Schrader's Son A., 
Co., Inc. 

Sciaky Brothers, 

Servo-Speed Div., 
Inc 

Shamban & Co., W. S. 

Shenango Furnace Co., 
Cast Pdts. Div. 

Simplatrol Products Corp 

Sinko Mfg. & Tool Co. 

Skinner Electric Valve Div., 
Chuck Co. 

Speer Carbon Co. 

Stalwart Rubber Co. 

Standard Pressed Steel 

Stephens- Adamson Mfg. 

master Bearings Div 

Strataflo Products, Inc. 

Strick Plastics 

Sturtevant Co., P. A. 

Saginaw Steering Gear Div., 
Motors Corp 

Superior Carbon Products, 


T 


Sandvik Steel, 


Div., Scovil! Mfg 
Inc. 


Electro Devices, 


Centrifugally 


Skinner 


Co 


Co., Seal 


General 


Inc 


Taylor Fibre Co 
Thomas Publishing Co 
Timken Roller Bearing Co 


U 


U S Graphite Co., Div. of 


Wickes Co. 
U. S. Steel Corp 


the 
4th Cover 
41 


V 


Co 


Ww 


Wagner Electric Corp. 
Webster Electric Co., 
Div. 
Weckesser Co 
Weirton Steel 
Steel Corp. 
Westinghouse Electric Co. 
Wilson Co., H. A. 
Worcester Valve Co., 
Worthington Corp. 


136 
126 


Viking Pump Co. 
Vulcan Electric 


192 
Hydraulics 

141 

170 


Oil 


Co., Div., National 

23 
158 
125 
159 


21 


155 


Inc. 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


M. H. Miller, 


Haverty Bldg., Jackson 3.6951 
Boston 16 M. A. Williamson, Jr., 
Park Square Bidg., Hubbard 2-7160 


Chicago 11 A. E. Meanor, R. W 
120 N. Michigan Ave.. Mohawk 4 


Cleveland 15 A. F 1510 Hanna 
Bldg 7000 


Dallas 1 E. E 
Bidg., 1712 


Denver ? 
wav, Mile 
Detroit 26 P. B 
Bldg.. Woodward 
los Angeles 17 H. I 


Sixth St., Madison 6-9351 


New York 35 B. K. Adams, J. € 
B. q Kennedy, Fifth Ave 
959 
Philadelphia 3 D. € 
Willad«*on Architects" Bldg 
som Sts Rittenhouse 6-0670 
Pittsburgh 22 Cc. I 
Bldg., Atlantic 1-1705 
lovis 8 A. F 
Bldg.. 


San Francisco 4 W. € 
2.4600 


1301 


Rhodes 


Bruley 


800 


Tischer, 
Superior ! 


Schirmer, 901 Vaughn 


Riverside 


1740 Broad 
T 


Commerce St 


John W 
High Center, 


Patten 
Alpine 9 


Robinson, 856 Penob 


2.1793 


Keeler West 


Taney 
500 Oxford 
Jones, K. S 
Eth & S 
1111 Oliver 


Leveroni 


St Meanor, 361 


Jeflerson 4867 
Woolston, 68 Post 


Olive 


st Continental 


st Douglas 


38.39 
172 
182 CLASSIFIEI 
186 "-— 

178 F. J. El 
26 MPLOYMENT OPPORTUNITIES 


187 Index to Advertisers be P 
Indus P ts Index hegins on P 19 


Engrg. Co. 
Republic Mfg 
Revco, Inc 
Revere Copper & Brass, 
Rhodes, Inc.. M. H. 
Richardson Co. 
Rockford Clutch Div., 

Corp 
Rubatex Div., 


General Industries Co 179 
Gleason Works 6 
Graphic Systems 176 
Groov-Pin Corp 182 


Co 


ADVERTISIN( 
Business Mg 


Inc. 


Borg-Warner 
Harper Co.. H.M 
Heli-Coil Corp 


107 


116 Great American 


Product Engineering October 28, 1957 





Design for Resistance Welding 


$9090909909900000999090900090000900900009000900900900900€0090900000000000000000000000000000000000000000009* 


Seam Welding — How to Use It 


To Improve Product Design and Quality 


What is Seam Welding? 


seam wel ling 


two metal piece parts with an unjnter- 


is a method of fastening 


rupted jomt such as cylinder side 
seams, joining fuel tank halves, etc. It 
is à process that lends itself effi iently 
and economically to electric resistance 
welding te hnique s 

In practice, the two pieces of metal 
to be joined are overlapped and passed 
between a pair of rotating electrode 
wheels. Current is passed through in 
such a manner as to produce a line of 
ove rlapping spot welds. The resultant 


seam Is pressure tight 


FORCE 


PTTL EZZ ULL LLLE 
uS SILLA SS SS 


Fig. 1 Seam welding process. 


Variations of the seam weld include 
roll spot welding in which the welds 
are made in the same manner but 
not overlapping. This method permits 
highly accurate spacing of spots 

Another form is the mash seam weld 
in which the materials to be welded 
ire overlap ed from one-half to twice 
the thickness of the sheet. The seam 
welder wheels actually mash or flatten 
the weld area to produce a seam only 
slightly thicker than one sheet of the 
welded material 


(SHARE. 
BS 


Fig. 2 Mash welding process. 


200 


Fig. 3 Roll spot operation welding .125" 


Advantages of Seam Welding 


The seam welding process is readih 
adaptable to high production work 
which requires long linear welds. Pres 
sure tightness is inherent 

Appearance of the weld is good. 
Minimum finishing is necessary only 
where surface appearance is critical 
Distortion, so common in fusion weld- 


ing, is negligible. 


ee 


Fig. 4 Macrograph for continuous seam 
weld of .032” to .032” 24ST Alclad alu- 
minum, Overlapping of the welds in- 
sures a water and fume tight seam. 


Design Considerations 
for Seam Welding 


As a guide to spacing which will 
produce an air or water-tight weld 
there should be approximately 12 
spots /in. in lighter gauges at a pro 
duction rate of 12 feet /min. For hea 
ier gauges figure about 8 spots /in. at 
| 2 feet/min. production rate. 

Functional joint design will provid 
considerable savings if the piece part 
edge distance and work clearance can 
be accommodated by standard welder 
arms and electrode wheels 


Product Engineering 


HELPS PUT PROFIT 
INTO MANUFACTURING 


.125” of flat sheet aluminum alloy. 


Sciaky Research Assistance 


Facilities of the Sciaky Research Divi 
sion at Los Angeles, California, ar 
available for contract research to 
answer resistance welding problems 
Housed in a 15,000 sq. ft. building 
these facilities include an experienced 
engineering staff, a complete range of 
the most advanced resistance welding 
machines including the largest in the 
world and a laboratory equipped tor 
metallography, chemistry, electronics, 
photography and testing as applied to 
resistance welding. Write for further 
information and ask for the 20 page 
Research Division brochure. 


Write Today 
for Free Sciaky Literature 


Start to build your data file on resist 
ince welding today. Designers’ Guide 
Bulletin 331 discusses seam welding 
and other forms of resistance welding 

Describe your particular fastening 
xoblem on company letterhead and 
we will send suitable back and future 
issues of our "Resistance Welding At 
Work" publication. All contain impres 
sive examples of Sciaky's basic think 
ing—resistance welding techniques de 
signed to do more useful work at lower 
operating costs with maximum reliabil 
ity. Sciaky Bros., Inc., 4913 West 67th 
Street, Chicago 38, Ill., POrtsmouth 
7-5600. 
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1 Air Pressure Measures Machine 16—Spherical Bearings 2—Corrosion-resistant Pipe Fitting 
I T^ Vv 9 y 
Level, Isolates Vibration 17—Diaphragm Seals 33—Adjustable Port Valve 
Air Motor for High-temperatures 18—Transistorized Power Supplies 3 Subminiature Timer 


Mercury Slip Ring 19—Gray Rubber Wheel 35—Plug-in Component Cards 
—Single or Double-reduction 


Bhejtenounted Drive 20—Detachable Fitting 36—High-torque, Low-watt Ac Motor 
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Two-way Solenoid Valve 26—Diaphragm Spray Nozzles 12—Digital Voltmeters 

Gage Protector 27—Two-pin Pilot Light Indicator ‘3—Plastic Variable Speed Pulley 

Light-duty Caster 28—Motors Built to New NEMA Ratings ‘4—Indoor, Outdoor Time Switches 
13—Switch with Taper Pins 29—Centerless Ground Shafting t5—Custom Gaskets and Shapes 
14—Footswitches 30—Tiny Potentiometer 05 Dime-sise Poteatiometer 
15—Power Supply for Dc 31—Spring Return Cylinders 17—Assorted Springs 
48—Servoamplifier 
49—-Simplified Circuit Switcher 
50—-Ultrasonic Liquid-level Indicator 
PRODUCTS ADVERTISED 51—-High-temperature Voltmeter 

52—Three-way Midget Solenold Valve 

2 4 6 8 10 " 53—Digital Weighing System 


19 20 21 22 23 24 ` Oscilloscope Accessory 

29 30 31 32 33-4 35 55—Drafting Applique Material 
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through Product Engineering Read 
er's Service will be forwarded to the 
manufacturer as quickly as we can 
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problem: 


new 
answer: 


M.R. Injection 
Molded 


=-= save money with a seal that needs 
only 60-100 micro-inch groove finish 
to replace O-rings that need 10-20. 


01Y8Y dWO2 HSINIJOBOIN 


minnesota rubber’s 
money-saving new 


f 
UE |) 


Why New Design Seals Better 

QuapD RiNGS eliminate *'spiral twist", a common 

cause of packing failure. At any pressure, less squeeze 

is required with QuAD RiNcs than with O-rings. Truly 

effective sealing even for pressures as low as 0-5 psi. 

Quap RiNGS also give a positive seal under high vacuum. 

'The 4-lip sealing surfaces reduce breakout and running friction— 
giving longer life. Seal perfectly even with a rougher groove finish. 


v 


Why Minnesota Rubber Seals Last Longer 

Quap RINGs are injection molded by exclusive Minnesota Rubber 
process. Result is increased resistance to abrasions and chemical 

actions due to unequalled high density. Evidence of greater density is 
shown here in cross sections of Standard Buna N compound, .027” x .019’, 
magnified 240 diameters by University of Minnesota. 


Free Samples and Data 

Free samples of QuAD RINGs are available together with a 
descriptive brochure with technical information and installation 
data. QuAD RiNcs are the result of intensive research and 

field testing. Made to closest possible dimensional tolerances. 
We urge you to inquire about this revolutionary 

new seal today. 


QUAD RING is a trade mark of 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 202 3630 Wooddale Ave., Minneapolis 16, Minn. Phone: WEst 9-6781 





GRAPHITAR olt SEALS s 


IMPORTANT PART IN DEPENDABLE PERFORMANCE OF 


New powerruL CURTISS-WRIGHT turso 


COMPOUND ENGINES 


Increased demands for faster non-stop service has placed 
great demands on the engines that power modern airliners. 
Helping to meet this need is the powerful EA Series 
Turbo Compound engines built by the Wright 
Aeronautical Division of the Curtiss-Wright Corporation, 
Wood-Ridge, New Jersey. In each of these 18-cylinder 
giant engines, 3 GRAPHITAR oil seals play an important 
part in maintaining the dependability, efficiency and power. 
Three power-recovery units are employed on the Turbo 
Compound to utilize normally wasted exhaust gases and 
provide still additional thrust. The GRAPHITAR 

seals are used on the turbine shaft in each of these units 
and must withstand continuous high speeds and high 
temperatures. These seals prevent hot gases from reaching 
the shaft bearings and carbonizing the lubricant. Low 
coefficient of friction, and the excellent wear and sealing 
properties of GRAPHITAR make it ideally suited for 

this demanding installation. 

‘ompacted under extreme pressure, and fused at heats to 
1500* F., GRAPHITAR can be formed into relatively 
complex shapes, ground to tolerances as close as .0005”. 
Since it is entirely self-lubricating, GRAPHITAR can be 
used where only steam or water are present. 
GRAPHITAR is lightweight, durable, chemically 

inert and virtually unaffected by extremes of vibration, 


pressure, or temperature, 


Get the fact-filled GRAPHITAR 
engineering Bulletin No. 20. 
W'rite today for your copy. If 
you have design questions on 
problems, our engineering 

staff will be happy to assist 


you in any way possible. 


R-248-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW > MICHIGAN 
GRAPHITAR® CARBON-GRAPHITE © GRAMIX® siNTERED METAL ParTS © MEXICAN® GRAPHITE PRoDucts © USG® BRUSHES 





